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Hblft ABMrATEJIb 

(57) Mcnonb30BaHvte: b aBMauwoHWbix ABwraTe/iflx, a 
MMeHHo b ABMraTenax c peaKTMBHWM B03AyujHbiM bmh- 
tom (PBB), KOTopwe Moryr 6wTb McnonbaosaHbi b xa- 
neciBe Bcepe>KMMnoii cwiobom ycr shobkm aha caMo- 
netOB BepTwxajibHoro B3/ieTa n nocaAKH (CBBFI). 
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CyiqHOCTb M3o6peTeHn«: b ABwraTene. BKmmaJotueM 
cwnoBOM Kopnyc KOMnpeccop (K). KaMepw cropaHM* 
(KC) h perynnpyeMbiMM connaMM. PBB. Kopnyc K bw- 
nonneH BpamaioiMMMca aCMMMeTpwHoe AByx3axoA- 
Hoe Koneco K cbh33ho c KOpnycoM K Mepe3 nnaHeTap- 
Hbrw MynbTunnnKaiop. pa3MeLueHHbiw BHyrpw Koneca K. 
nonacTw PBB ca6neBMAHOM (j)opMbi ycraHOBneHbi Ha 
Kopnyce K b ajapwipax. KC pa3MeuieHbi BHyrpn no- 
naciew a CHa6>KeHbi menesbiMM perynnpyeMbiMM co- 
nnoBbiMM annaparaMM 3>KeKTOpHoro Twna 5 3A<t)-nbi, 
10 wn 
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W3o6pgtghmg othocmtc* k aBuauMOHHo- 
My ABwraTe/iecTpoeHMio m b bmag yHMBepcanb- 
Horo BMHTOBoro peaKTMBHoro ABwrare/in 
mo>k6t 6biTb ncno/ib308aHo b KaMeciBe eAw- 

HOtf . BCGpGJKMMHOtt CMAOBOft yCT3HOBKM aaa 

caMo/ieTOB 8epTMKa/ibHoro &3agtb m nocaAKM 
(CBBH). 

l/!3BGCTHbt OCHOBHbie TUHbl yCTpOMCTB CM- 

noBbix ycTaMOBOK CBBfl, C0CT0*mMx M3 abk- 
rate/ieft m MawMH-McnoAHMTGAefl 
(ABn>xMTe/iefi), b KaMecTse KOTopwx npMMGHa- 
iotc« Hecyiuvift bmht BepTO/ieTa (HBB), bo3- 
AyujHwPj bmht c mgx3hmmgckmm mam 

peaKTMBHWM HpMBOAOM BpatUfSHMfl (BMF1 MAM 

PBB), nonaTOMHbie petuerKM aapOA"HaMMMG- 
ckmx npo^M/ieft, MHoroiuenesbie otkaohag- 

MWe MAM BblABM>KHbie npeA*puAKM M 

3aKpw/iKM t peaKTMBHbie ycTpofiCTBa mam co- 
nnoBwe annaparw c 3>kgktophwm yBe/iMMeHM- 
eM co3A3BaeMo^ www peaKTMBHoft cmau Tarw 
[c.135]. 

HeAOCTaTKM ycrpotfCTB - rpoM03AKocrb 

KOHCTpy KllMfl , COA6pM<aiMV1X BCTpoeHHbie M bu- 
HOCHbtG peAYKTOpbl MMC/ta o6opotob m/im ao- 
no/iHMTeiibHbte *ManiCTpa/iw aaa 
ocyiuecTsneHMj? cootbgtctbghho MexaHMMe- 

CKOfl MAM rtlApaB/IMMeCKOM (ra30AWHaMMMG" 

ckom) cb«3m ABwraTeneii c ABM>KMTeAaMM, a 

TaKXCe B HeAOCT3TOMHO BbtCOKMe 4>yHKUMO- 
HaAbHbtG B03MOHCHOCTM. 

M3secT«b» TdK>Ke criGLiMaAbHbie npAfeGM- 
HO-MapujeBbie m/im noBopoTHwe Typ6oBMHTO- 

BUG* Ty p60B6HTM/l BTOpH we M 

Typ6opeaKTMBHbie ABMrafertw fTBA w TPfl). 
TBepAOTonnMBHwe m >km akocth bie paKeTHwe 
ABMf3Te/iM [2. pmc, 1.07 Ha c.llj. 

HeAOCTaTKM yCTpOtfCTB ~ OT HOCMTGA b HO 
HM3KMM KHA npM CO 3 A3 HUM B6pTM«a/lbHOM 

noAteMHOft cm/1 bi t yMeHbuiaiou4M^CR b nop«A~ 
Ke nepeMMcneHMn ycTpoftcTB; eo3MO>KHOCTb 

AMUJb HaCTMMHO MCnO/lb30BaTb C03A3BaeMyK) 

mmm BepTMKaAbnyio noAteMHyio CM/iy b ropw- 
30MTa/ibHbi« noneje CBBfl; Heo6xoAwwocTb 
M3MeHeHM« ooaoxcghm* a npocTpancTBe ycT- 

POftCTB M/IM 3/ieMeHTOB MX KOHCTpyKUMM OTHO^ 

cmtga bH o Kopnyca (4>K>3GA»>Ka) CBBfl m/im 
BMecTe c hmm npM nepexoAe c pe>KMMa eepTM- 
Ka/ibHoro B3neTa e pe^KMM ropM30HTanbHoro 
no/ieTa m Hao6opoT; HeyAOB/YeTBopMTe/ibHan 
ynpaBnneMOCTb yCTpqftCTB b pexcMMax 

B ep TMKd/lbHOTO B 3 A GT3 , nOCSftKM M 
BMC6HM5) CBBn HdA 33AaHHOM TOHKOm; HGAO" 

CTaTOHHafl o6ecneMeHHOCTb TexHMMecKovi 6e3- 
onacHocTM m na a^khoctm sKcn/iyarauM-M 

CBBfl C M3BeCTHblMM yCTpOl^CTBaMM. YK33aH- 

Hue neAOCTdTKM orpaHMMMBaioT npMMenGHMe 

M3B6CTHMX yCTpOftCTB B CBBO, BbinOAH»K>- 

iumx cneuMa/ibHbie. HanpMMep bog h hug, ug/im, 

M A6/I8IOT MX 3K0H0MMHGCKM HGUG/IGC006p33- 
HbIMM AH» KOMMepMGCKMX B03AYUiHblX nepeBO- 



30K. HeCMOTp« Ha rpOM03AKOCTbMC/10>KHOCTb 
KOHCTpyKUMM, HeKOTOpWM MCK/1 K>HGHMGM M3 
M3BGCTHW* yCTpOMCTB «Bn»K)TC» CM/IOBWG yC~ 
TdHOBKM BepTO/lGTOB. KOHCTpyKTMBHO COAGp- 

5 >KamMG HBB, KOTopwx 06/iaAaeT HaM6o/ibiuMM 

OTHOCMTe/lbHWM KT}/\ npM C03A3HMM BepTM* 
K3/1bH0M flOA^GMHO^ CM/lbl. HO M3~3a HGCKOM* 
HGHCMpOBaHHOM aCMMMeTpMMHOCTM KOCOft 

o6aybkm nonacTe^ HBB orpaHWHWBaercKopo- 
^0 cTb ropMSOHTa/ibHoro no/ieTa BepToneToa, t.g. 

MMeGT MMHMManbHOG 3H3MGHMG 3(()(t>GKTMBHOrO 
Kn/l npM C03A3HMM rOpM30HTaAbHOM CM/lbl T»- 

rM, yCTynafl no BJOih npMHMHe b skohommhho- 
ctm KOMMepMGCKMX nepeB030K caMo/ieTaM c 

15 TBfl, KOHCTpyKTMBHO coAGp>kamMM BMO [1, 

c.189]. 

\A 3 BeCTe H Typ60B3/1bHbIM ABMraTe/ib 

(TBa/l), KOTOpbiM BK/ifonaGT cm/iobom Kopnyc, 
p33Meu4€HHUM b Kopnyce oceBOM ueHTpo6e>K- 
20 HbiM KOMnpeccop c apaiutatomMMcsi pacnw/iM- 

TG/ieM TO n AM 63, KO/!bUeByK5 npOTMBOTOMHyK) 

Kawepy cropaHMS, MHoroCTyneH43TyK> ocGByio 
Typ6MHy c oahoA cbo6oaho^ CTyncHbio npMso- 
Aa BpaiueHM» nepea BCTpoeHHbivi b ABMraTG/ib 
25 peAyKTop MMcna o6op.ctob BMfl mam MepG3 

BblHOCHOM peAyKTOp Bp3U49HM« HBB, MTO nO' 
3BOA»eT yHM<J)MUMpOBaHHO npMMeH.qTb IBaJX 

na caMoneTax m hq BepTOAGTax [3, c.488, pMC. 
16.7, c.489}. 

30 Hgaoctstkm noAQ^Hbix ABMraTeAe^ - or- 
paHMneHHbie 4>yHKuvtoHaAbHbie m axcnAyaTd- 

UMOHHbie BOSMO^HOCTM, O&yCAOBAeHHWe T6M, 
MTO AAA 3(f><})GKTMBHOC» TpaHC<J>OpMaUMM C03A3- 

BaeMoi* TBaJX c HBB bgptmksa bno^ noA^GM- 

35 hqA CMAbl T B OCGByiO (ropM30HTaAbHyfO) CM Ay 
TflTM P MAM C03A3B3GMyK) TBafl C BMfl OCGByK) 

CMAy t$?tm P b BepTMKaA bny io noA^eMHyio CMAy 
T Heo6xoAMMo M3MeH«Tb b npocTpaHGTBG no- 
Ao>KeHMe r»AOCKOCTetf spameHMsi HBB mam 

40 BMfl, 4TO npMBOAWT K CHM>KeHMJO 3(J>(f>GKTMB- 

Horo KRA HBB, orpaHMMMBdfl CKopocTb ropM- 

30HT3AbH0r0 flOAGTa CBBfl, MAM CHM>K3eT 

OTHocMTeAbHbift KflA BMfl, yMeHbuiasi kom- 
MCpnecKyio rpy3onoAi>eMHOCTb CBBfl, ycAo>K- 

45 HSIGT M yT»>Ken«eT KOHCTpyKL^MIO CMAOBblX 
yCTSHOBOK T3KMX CBBfl, K3K KOHBepTOHAaH M 
KOAGOnTGfD, yCAO>KH9GT TGXHMKy flMAOTMpOBd* 

hma mmm oco6eHHo Ha nepexoAHwx c bcptm- 

K3AbHOTO B r0pM30HTd/1bHbt A M o6p3THO 

50 pe>KMMax noAGTa [2, 4>Mr.4.4, Ha c. 190; 4>Mr.4.5 
Hac.19.1]. 

BAM>K3l^UJMM TeXHMHeCKMM pGliieHMGM K 
n pGAA OJKGH HOMy »BAaeTC8 B03AyiUHO-BMHTO- 

boC^i npMBOA* cPAGp>Kau4Mi^ cmaobom Kopnyc. 
55 nepeAHMM oceBOM nsnpaBA^iouuMM annapaT, 
KOMnpeccop. MMeK>mMft xopnyc, pa6oMG6 ko- 
agco, ydaHOBAGHHOG Ha onopG. nOAUIMnHM- 

KM, peAyKTOp, KMHGMaTMMeCKM CB5?33HHblM C 

onopofi KOMnpeccopa m mmgioiam^ 3y6M3Tbie 

KOAGCa M nOAUJ^nHMKM. nOAbIG AOnaCTM 8MHT3, 
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t/l3o6peTeHwe othocwtcw k aenaunoHHo- 30K. HecMOTpa Ha rpoM03AKOCTb m c/io>KHOCTb 

My ABuraTenecTpoeHMK) n b Bn^e ynnBepca/ib- xoHCTpyKuww. hckotopwm MCK/HoneHweM W3 

hoto BUHTOBoro peaKTMBHoro ABwraTenp M3BecTHbix ycTpowcTB «Bn»K)Tc» cw/iOBwe yc- 

MO)KGT 6UTb HCnO/1b30BdHO B K3MeCTB6 eAW" T3HOBKI/1 BepTO/lBTOB, KOHCTpyKTHBHO COAep- 

hoA; Bcepe^KHMHOM cvwiOBOft ycTdHOBKM a** 5 >xamwe HBB. Koropbii/i o6naAaeT Han60/lbUlMM 

caMO/ieTOB BepTiiKa/ibHoro B3/ieTa m nocaAxw OTHOCMTe/ibHWM Kl"m npw co3AaHww Bep*rn- 

(CBBR). Ka/ibHowi noA^eMHOi^ cii/iw. Ho w3-3a HecxoM- 

H3BeCTHb* OCHOBHWe TMHbl yCTpO^CTB CM- neHCHpOBaH HOC* aCMMMSTpWMIH OCTM KOCOtt 

/lOB.bix ycTaHOBOK CBBn, cocfoflmwx W3 abu- oOaybkm nonacTea HBB orpamiHUBaeT cxopo- 

rate/ieft ii MauiMH-wcno/iHwre/iefl 1Q ctb ropeooHTa/ibHoro no/iexa sepTo/ieTOB, T.e. 

(ABn*MTe/iew). b KanecTBe xoropux npi/tMeHH- WMeer MWHUManbHoe 3HaneHMe 3<J><t>eKTWBHoro 

iotcji Hecymuft bwht BepTo/ieTa (HBB), so3- KFlfl npn co3A3hhm ropM30HTa/?bHoft cw/ibi Ta- 

AyUJHWM BMHT C M6X3HMM 6 C KMM MAM rM, yCTynafl nO 3TO0 npMMWHe B 3KOHOMMMHO- 

peaKTMBHbiM npuBOAOM BpatueHMfl (BMPI wnn _ ctm KOMMepnecKMx nepeao30K cawoneratA c 

PBB), nonaTOMHbie peiueTKM dapOAMHaMtme- 15 TEJ\, KOHCTpyxTWBHo coAepwaiuuM BMR [1, 

ckwx npO(J>n/ieft, MHorome/teBwe otk/iohag- C.189J. 

Mwe M/iM Bbt ABMXtHbie npeAxpwiKM i/i H3BecfeH Typdoea/ibHuw ABMr.dTe/ib 

saKpw/iKw, peaKTHBHwe yCTpoftcTBa wnM co- (TBaA), xoTopwft BK/iiOHaeT cw/iobom xopnyc, 

nnoBwe annapatbt c 3>k6ktophwm yBe/itweHM- pa3weu4eHHUM b Kopnyce oceBOw ueHrpo6e>x- 

eM cosABBaeMoft mmm peaxTMBHow cw/iu tho* 20 hwA KOMnpeccop c Bpamatom&iMcsi pacnw/iw- 

[c.135]. reneM -ron/msa, Ko/ibueByto npoTWBOT04Hyio 

HeAOCTaTKW ycrpotfCTB - rpoM03AKGCTb xawepy cropaHws % MHorocTyneHMaTyiooceByio 

KOHCTpyKuwia, coAepwamux ecTpoenHbie \n bu- Typ6wHy c oAHOft cboOoahoH CTyneHbK) npMBO- 

HOCMwe peAYKTOpw Mwc/ta o6opOTOB w/iw AO- f\a BpaiueHwa Mepea BCTpoeHHbiw b ABurare/ib 

nonHMTe/ibHwe *MarMCTpanv» Ana 25 peAyKTop wuc/ia o6op.CTOB BMP! w/iw nepe3 

ocyiuecTB/teHMs? cooTBeTCTBeHHo Mexamwe- BbtHocHotf peAyKTop BpameHnfl HBB, mto no- 

ckoA w/iM rwApae/iMMeCKort (ra30AMHaMMMe- 3B0/meT yHw<t>wunpoBaHHO npwMeHATb TBa£ 

ckoft) CBA3M ABwrarene^ c ABn>Kt4Te/inMw, a Ka caMoneTax m Ha BepTo/ierax [3, c.488, pwc. 

Tax>Ke b HeA0CT3TO4HO Bbicokwe 4>yHKUMo- 16.7,0.489]. 

HanbHwe bo3MOxhoctm. HeA0CT3TKM hoao6hwx ABwraTe/ieM - or- 

M38ecT«bi TdK>Ke cneuwanbHbie npA^eM- paMimeHHbie <t>yHKuwoHa/ibHwe w 3Kcn/iyaTa- 

HO-MapuieBbie m/im hOBOpotHbie typOobmhtO'- unowHwe bosmo>khoctm, o6yc/iOB/ieHHbte TeM, 

Bbie* Typ60BeHTMhflT0pHbie M MTO A"* ScjHfceKTMBHOtf TpaHC<|)OpMaHMl1 C03AB- 

TypSopeaKTMBHwe ABwraYeriw (TBA w TPJ50. BaeMot?» f BaJX c HBB eeprnKa/ibHoft noA^eM- 

TBepAOTonnMBHwe \a >KMA»<ocTHbie paxeTHbte 35 noft cm/tw T b oceByio (ropw30HTanbHyfo) cw/iy 

ABwrSTenn [2, pwc, 1.07 Ha c.11] 4 T»rw Pi/tAMC03AaaaeMyjoTBa£c BMnpceByK) 

HeAOCTatKw ycrportCTB - ot hoc m t6/i b ho cvi/iy Tflm P b BepTvtKanbHyio noAbewnyio cwny 

HM3KMM KpA npw C03ABHMM BepTMKaobHOvi T Heo6xoAMMo w3MeH»Tb b npocTpaHCTBe no- 

noA^eMHoa cunw, yMeHbuiatoiuuftcfl b nop«A- noKenwe nnocKocTe^ BpatueHun HBB wnw 

Ke nepeMMCneHMB yCTpO^CTB; BO3MO>KH0CTb ^0 BMfl f MTO npWBOAWT K CHH>KeHM»0 3<J)<|)eKTMB- 

/iMtub nacTMMHo wcno/ib30BaTb co3ABBaeMyK> Horo KHfl HBB, orpaHMHwsafl CKopocTb ropw* 

mmm sepTMKa/tbHyK) noA^eMHyio cwiiy b ropw- 30HTa/ibHoro nonera CBBfl, m/im CHvixaeT 

30HTa/ibHbM noneie CBBfl; Hgo6xoAMMOCTb OTHOCMTe/ibHbift KflA BMfl, yMenbwasi kom- 

M3MeHeHHfl nono>KeHM» b npocTpaHCTBe ycr- MepHecKyK)rpy3on0AteMH0CTb CBBR, yc/io>K- 

powcTB urn* diieMeHTpa vix kohctpykumm otho- 45 habt m yT»>Ke/!»eT kohctpyki4Hk> cm/iobux 

CMT€/ibHO Kopnyca (4>t03en9>Ka) CBBfl w/im ycTaHOBOK Taxvrx CBBfl, k3k KORBepTon/ian vt 

bmbctb c hVjm npw nBpexoAB c pe>K^Ma BepTM- KO/ieonTep. yc/ioxMseT TexHMKy nw/ioTwpoBa- 

ka/ibHoro B3/iera b pe?KMM ropy>30HTa/ibHoro hm» mmm oco6eHHO na nepexoAHwx c bgptw- 

no/iera m Hao6opOT; HeyAOB/?eTBoptiTe/ibHa» Kaflbnoro b ropM30HTa/ibHwft n o6paTHO 

ynpaB/ineMOCTb ycTppwCTB b pexct/tMax 50 pe>KtiMax no/ieTa{2, <{>wrA4, Ha c.190; 4>wr.4.5 

aepTviKanbHoro B3/i6Ta, noca akvj w hbc.19.1]. 

BMceHMfl CBBfl H3A 3aA3HHOft tomkow; H6A0- B/iM>KaMmMM TexHimecKWM peiueHneM X 

CTaTOHHaji o6ecneMeHHOCTbTexHMMecxoft 6e3- npeA^o>KeHHOMy flB/iaeTCfl bosaviuho-bmhto- 

onacHOCTM n Ha a©^mocth aKcniiyaTai^wvi bo& npMBOA. cbAep>KaiuMft CMnosow Kopnyc. 

CBBn c M3BecTHUMM ycrpotfCTBaMw. YK33aH- 55 nepeAHww oceBow HanpaB/intouuMt^ annapaT, 

Hwe HBAOCTdTKti orpaHMMMBaiOT npMMeHeHiie KOMnpeccop, KMetomtift xopnyc, pa60Mee xo- 

M3BecTHbtx ycTpoftCTB b CBBH, Bwno/iH»K>- /ieco, ycTaHOB/ieHHoe Ha onope, noAUJunHw- 

uinxcneuwa/ibHbie. HanpMMepBoeHHbie, ue/iw* kh, peAyKTop, KHHeMaTHMecxvi CB«3aHHbivr c 
m A6Aa»OT wx 3KpHOMMHecKM Heqenecoo6pa3- onopoft xoMnpeccopa m MMe»omM^ 3y6MaTbie 

- HbiMM jxsxoi KOMMepnecKnx B03AytuHbix nepeBQ- ^jconeca n noAwnnHwicw. no^we /lonactn bmht3. 
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ycTdMOB/ieMHbie Ha Kopnyce KOMnpeccopa b 
aiapHMpHbjx y3/iax c oahom CTeneHbio cbo6o- 
aw, KaMepw cropaHMj?, pa3Meu*eHHbie b no/iwx 
/lonacTnx BUHra, con/iOBb*e annapaTbi me/ie- 
Boro Tuna, pa3MemeHHbie a 33/\hwx KpoMKax 
iionacrew [4]. 

3tot npuBOA coaAaeT to/ii>ko oceayio cm- 
/iy Tarn m MMeeT neAocTaTOMHO BbicoKwfi 3<(>- 
4>eKTMBHw^ Krifl. hto o 6y on a b/i h b a eT 
orpaHMMeHHwe <t>yHKt^noHa/)bHbie bo3mo>kho- 

CTW, B M3CTHOCTM OH He MOXeT 6blTb MCnO/lb30- 

BdH b CBBn. 

flpeA^araeMwft AenraTe/ib o6/iaAaer pac- 

UIHpeHHWMM <f>yHK4MOHaAbHblMM B03MO>KHO- 
CTflMW 3d CHet C03A3Hl4fl BepTHKa/lbHOVV 

cocTaB/taiouieft noflteMHow cm/iw, bwcokmm 

3<J>4>eKTMBHblM Kflfl npii AOCTaTOMHO npocToft 
KOHCTpyKMMM. 

YK333HHbie TeXHMMeCKHe pe3y/ibT3Tbi ao- 
CTMraiOTCfl 3a cmct Toro, hto yHUBepca/ibHutf 
BvtHTOBOrt peaKTMBHbiPr ABwraTe/ib (YBuP/l), 
coAepxcaiuttft cvmobom icopnyc, nepeAHnw oce- 
bo# HanpaB/i$nou4^M annapaT, KOMnpeccop, 
MMeioiuMM Kopnyc, pa6oMee Kd/ieco, ycTaHOB- 
neHHoe Ha onope, m noA^nnHUKM, peAyKTop, 
KMHeMdTvmecKvr cBR33HHbi^ c onopow KOMn- 
peccopa M uMeiomMM 3y6MaTbie Koneca m noA- 
ujMfiHMKM» no/ibte nonaCTM bmhts, 
ycTaHoaneHHbie na Kopnyce KOMnpeccopa b 
ajapHnpHbix y3nax c oahom creneHbK) cbo6o- 
aw. KaMepw cropaHMJi, pa3MemeHHbie b 
no/iwx npnacTflx BMHxa, con/ioawe an- 
napaTu me/ieBoro.Tuna, pa3MeujeHHbfe b 
33AHMX KpoMKax /ibnacTeft. cHa6>xeH Konco/ib- 
Hot* onopoft, >KecTKo cBaaaHHOM b 33ahmx 
k poMKax yionacTetf, cna6>KeH KOHCo/ibHOft 

OnopOM. ^KeCTKO CBfl3aHHOft C Ctf ZIOBblM Kopny- 

com. xopnyc KOMnpeccopa ycranosneH Ha 
KOHCO/ibHOft onope c B03MO>KHOCTbio Bpaii4e- 
Ht4« oTHocnTe/ibHo Hee, peAyKTop suno/men b 
biajxb n/ianeTapHoro My/ibinn/iiiKaTopa m KMHe- 
MaTMMecKw coeAMH»eT xopnyc KOMnpeccopa c 
pa6oMi4M KonecoM. connoBwe annapaTw pac- 
no/ioxenw no Bcefi AAMHe nonacTH BWHTa* bu- 
hOAHeHbi pery/inpyeMbiMM m cHa6»ceHbi 

3>KeKT0PHWMM yCTpOftCTB3MM, nOAK/lKDHeHHbJ- 

mm k cwCTeMe ynpaB/ieHHA norpaHtiMHWM c/to- 
eM /lonacTefl. 

Kopnyc KOMnpeccopa CHa6>KeH 33ahmm 

KOHbUeBbtM UeHTpOCTpeMWTeAbHUM BXOAHbIM 

HanpasyiflK)iMMM annapaTOM, nepeAHuft oce- 
bovi HanpaBnptouivi^ annapaT CHa6*eH cwcTe- 
MOft npoTi/tBOo6/teABHMTe/ibHoro o6orpeaa ero 
bxoahoi* kpomkh, pa6oMee Ko/ieco KOMnpecco- 
pa BwnonHeHo ueHTpo6e>KHoro Tuna. 

AenraTe/ib CHa6»<ew BpamarouuwMca pac- 
nbt/iMTe/ieM Ton/iuBa, uMeiomuM <t>opcyHKW, 
npw 3tom pa6osee Ko/ieco KOMnpeccopa co- 

CTOWT M3 AByX HeCMMMeTpMHHMX B MepHAMO* 
Ha/lbHOM C6MGHHM nOHOBMH, coeA^HeHH bix 



Me>KAy CO6OM no KOHMMeCKOft nOBepXHOCTM, 

o6pa3yiomafl kotopoi^ MMeeT nporiiBOTOHHu^ 
HaK/toH k ocu Bpau4eHn« Koneca n BAonb koto- 

POM BbinO/IHeHbl npOTOHHbie KdHd/lbl, B KOTO- 

5 pwx ycTaH08/ieHbi .4>opcyHKii pacnbiniiTe/in 
TonnwBa, BHyTpn pa6o4ero Koneca Bbino/iHena 
KonbueBan no/iocTb. a nnaHeTapHbift My/ibTn- 
n/inKdTop m pacnwnnTe/ib Ton/WBa pa3MeLue- 
Hbi b noc/teAHew. 

10 B ujapHwpHbixy3/iax Kpen/ieHun zionacTew 
Bbino/iHeHbi ueHTpaAbHbie no/iocTM a^» npoTo- 
Ka TonnMBO-BQ3AyujHOM CMecu k KaMepaM cro- 
paHMK m pa6oMne noiiocfM oceBOM pa3rpy3KM 
noAUJMnHMKOB Kpen/ieHM« nonacTevi, npuMeM 

15 ocw uiapHMpHbix y3/iofi pacno/rojKeHbi noA yr- 
/iom k MepwAMOHa/ibHOrt n/ioCKOCTw ceneHMsi 
AsuraTe^fl m k OKpyxcHoft n/iocKOCTM epaiue- 

HM$1 BUHTOB. 

KoMnpeccop cna6>KeH /lonaTOMHbiM Ko/ib- 
20 ueBWM Aw<|)<|>y30pOM, b nepeAHwx nonaTKax 
KOToporo 8bino/iHeHbt iueneBwe 3a6opHHKM 

M3CTM OKdTOrO nOTOKa TOn/1MBO-B03AyUJHOM 

cm ecu.- coeAMHeHHbie c pa6oMiiMM no/iocT«MM 
oceBow pa3rpy3Ki4 noAiunnHMKoa Kpen/ieHun 
25 nonacTew KOpnyca m pa6oMero Ko/ieca KOMn- 
peccopa, c cwcTeMo^ npoTMBpo6/feAeNMTe/ib- 
Horo o6orpesa kpomok itonaTOK bxoahwx 
HanpaB/ifljomux annapaTOB, c 3y6MaTbiMw ko- 
ziecaMM m noAiuwnHMkaMM My/ibTv»n/iMKaTopa 

30 ^X OX/ia>KAeHMJ? M CM33KM. 

UeHTpa/ibHbie ocm nb/iocfe& nonacreft 
BUHTa m nepeAHwe kpomkm /lonacTei* mmciot 
ca5iieBMAHyio ()>opMy c yeemtMUBatoiutiMCfl b 
HanpaB/ieHnvi 6t ocm epatueHn« nonacreiH yr- 
35 /)om ca6/ieBMAHocTw % , onpeAe/ineMbiM <|>op- 

Z arctg[ctga4u(1-i^-^g-)]; 

4Q rAe Oa - yro/i sxoAa noToxos TonnMBHO-B03- 
AyuJHoPi CMecw b no^ocTvt cadneewAHux nona- 
CTew c a6comoTHO^ cxopocTbio; 

CC4u " npbeKUwfl yr/ia oa na OKpy>KHyio 
nyiockoCTb BpaiueHWfl bmhtb KOMnpeccopa c 
45 adco/noTHofi CKppocfbto; 

I - nepeAaTOMHoe mmc^o nnaHeTapHoro 
MyyibTMn/iMKaTdpa; 

r pc - paAMyc pacneTHwx ceweHMrt nona- 
CTe^; . 

50 r 2 - paAMyc pa6oMero Ko/ieca KOMnpecco- 
pa. 

Ha <t>wr.1 npeACTasneH YBnPfl t npoAO/ib- 
Hwft paapes; Ha 4>nr.2 - oh ^ce, nonepenHoe 
ceweHMe; Ha <{>Mr.3 - nonepewHoe ceneHne /10- 
55 nacTeCi PBB YBmP/1: Ha <J>wr.4 - CBBn c ABy- 
m» YBmPA c yKa33HueM HanpaB/ieHuft 
AewcTBMfl OTHOCMTe/ibHbix Be/iMMHH co3Aaeae- 
mwx YBmP/1 BeKTOpOB oceBOrt CWlbl T»ru P M 
BepTHKa/ibHoPi noAbeMHO^ cm/iu T; Ha <t>wr.5 - 
cxeMa C03A3HMsi Aono/iHMTe/ibHoro MMny/ibca 
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BepTWKa/tbHOM ncw>eMHOrt cw/ibi AT urrdTHbiMH a ho/ioctm xopnyca 6 KOMnpeccopa. flpoMeacy- 

c pe ACTB3MM MexaHM3aunn Kpw/ia CBBF1; Ha TOMHwe onopw 12 w 13 BwnonHeHbi b BM^e ciy- 

4>wr.6 - xapaKTepHbie ceMewMR ra30B03AyuJHpro nut; noAiu wnHwxbB 4. 5 m bty/iok noAuwnH wkob 

TpaKTa YBuP/l w rpa4>uxn wjMeHeHVta cpeAHwx 10 m 11. Pa6oMee xo/ieco 9 BunonHeHO M3 AByx 

3HaweHMft a6CO/lK>THOtf C H OTHOCMTe/lbHOi* V 5 HeCMMMeTpHMHblX B MepMAHOHa/lbHOM C6MGHWM 

CKopocTeii (m/c), AaB/ieHii« P (xr/cM 2 ), TeMne- no/iOBMH 14 h 15, coeAWHeHHbix Me>KAy co6otf 

paTypw t (°C) ra30B03AyuJHoro noTOxa b Tpax- no xoHWMecxotf noBepxHoc™, o6pa3yioma» ko- 

re y BmPA b ero CTapTOBOM pexcnMe pa6oTw Ha Topotf MMeeT npoTMBOTOMHbift Hax/ioH k ocm spa- 

MecTe: Ha 4>wr.7 - rpa4>wKM uMx^wnecxMx M3Me- meHi** xoneca. BHyTpn pa6oMero xo/ieca 9 

HeHMft Be/IUMMH OKpy>KHWX COCTaB/15IIOU4MX 10 apOMHbIMM MepMflMOHa/lbHWMH CeMGHH" 

BHeuiHMx peaxTMBHwx cDkui m aapOA^HBMime-. amm ero ho/iobmh 14^m 15 o6padOBaHd 

ckmx BkuJ cm/1 m_wx pe3ynbTMpyK)iuero m/ih rnas- KonbueBaa no/iocib, b xoTopotf pa3MeuieHbi 

Horo BexTopa Rkui. AeftCTsyioiutix Ha xaKAyio n/iaHeTapHbifl My/ibTwnnMxaTop 16, 3/ieMeHTbi 

epamaiou4yK)c»iionacTb B3aBncnMOCTMOT3Ha- KOHcrpyKuwn Bpamatomerocs* pacnbmuiTen* 

mchum a3MMyTa/ibHpro yr/ia v= d> t no/io>xeHn$? 15. Ton/iMBa m 33MKHyTotf npcrroMHoft cwcTeMw, 

nonacTert b oxpywHOfl n/iocKOCTM Bpamenwa Bbino/iHeHHOii b BMAe 4>yHKuwoHa/ibHo coBMe- 

PBB; na <fcwr.8 m 9 - npOMexyroHHwe no/io>xe- tueHHwx cwcTeM Tonm/iaonvrraHwyi w CMa3xw 

neTbipex iionacteMi PBB b oxpy>KHO^ n/?o- ABwraTe/ia. rj/ianeTapHbiCi My/ibTwn/iexcop 16 

ckoctm mx epaiMeHMH, coBMeiueHHott c Bbino/iHeH MHoronepe6opHbiM c pa3MetueH- 

BepTMKa/ibHOft nnocKOCTbK* MwepunanbHOfl 20 humm b napa/me/ibHux n/iocKOCT«x AsyMfl pa- 

CHCT6MW KO0PAWH3T XOY, C yKa3aHHeM H3" OflMH 3pH bl X U, W/l W H A PMH ec K MX 

npaB/ienw^ m oTHOCwte»bHbix BewMHMH OKpyx- wecTepeH^caTe/i/iWTOB. Oh BxnKDMaeT >kcctko 

hwx cocTaB/i«K)iUi4x BexTopoB BHeujHMx m coeAWHeHHbiw c xopnycoM 6 KOMnpeccopa se- 

BHyTp6HHMX CMn, npM/10>KeHHb1X K K3>KAOft /lO- AyiMMI^ nOBDAOK 17 pa3beMHOl?l KOHCTpyK- 

nacTuPBB YBmP/1, a Tax>xe sexTopHbie (cw/io- 25 hmm, yciaHOB/ieHHwe Ha ero ocax c 

awe) MHoroyro/ibHMKw rpa<|)oaHa/iwTMHecKoro BO3M0>KHocTbK) spameHHH caTen/rwfw 18, 

MeTOAa onpeAe/ieHnfl ee/inMUHbi m Hanpas/ie-, . xoTopwe HaxoA«Tc» bo BnetuHeM 3ai4en/ieHnn 

Hi4j» Bexropa BepTuxa/ibHO^ nOAbeMHoft cwnw c onopnbiM 3y6«+aTbiM xo/iecoM 19 h bo bhyt- 

T; Ha cjn4r.10- xapaxTepnwe no/io>xeHU»q npna- peHneM 3au,en/ieHMw c BeHuoM 20 BeAOMoro 

ctm b 3aBwcwMOCTi4 ot 3HaMeHtivi yrna vc yxa- 30 nosoAxa 21. Ha ocax BeAOMoro nosoAxa 21 c 

3-aHMe'M Hanpaa/i.eHM0 AeflCTBusi B03Mo>KHOCTbK) BpameHwa 33xpenyieHbi cateyi- 

OTHOcMTenbHbiXBenMMMHBcex BHeLUHMX,BHyT- miTbt 22, KOTOpue HaxoA«TC3 bo BHyrpenneM 

peHHux cmji iA MOMeHTOB, A6ftct&yK>iUMX Ha 3auen/ieHMM c b6huom23 \a bo BHeuuneM 3anen- 

xa>KAy»o nepaBHOMepHO BpatuaiomyjocR no- neHiin c ueHTpa/ibHoiJi iiiecTepHej^ 24 npi/iBOAa 

nacTb. 35 BpatueHwp pa66Mero xoneca 9. Benuw 20, 23 

YBviP/J coAep)KMT ycTaHOB/ieHHWM na 3aKpen^eHbi Ha Awa<{>parMe 25, KOTopa» no- 

ueHTpon/iaHe KpbmaCBBncMiiOBO^Kopnyc 1, cpeACTBOM tu/iwueBoro m pe3b6oBoro coeAMHe- 

CKOTopbiMX<ecTKocB$i3aHaKOHCo/ibHaRonopa hwm nenoABM>KH6 ycT3H0B/ieHa Ha xoHconbHoA 

2. Onopa Bbinb^HeHa no/ip^ co cryneHMaTone- onope 2. BeAOMw^ hoboaok 21 Buno/men b 

peMeHHbiMn Ko/ibueawMn nonepeMHWMnceMe- 40 BMAe xapTepa u ycTaHOB/ieH c B03MO>RHOCTbio 

HMflMw, ririomaAb KOTopwx yse/TMMMBaeTCfl k Bpamenwq na BTynxe nepeAnei^t npoMe^yros- 

ocHOBaHMio pnopw. Hepe3 ueHTpa/ibHoe or- HptH onopw 12, KOTopan Bwno/iHeHa 3a oaho 

Bepcfwe onopw 2 npoxoAWT cts>kho^ 6ont 3. uenpe c bchuom ueHTpanbHow mecTep- 

KOHTpfliuwM . BbinonHeHHbie na Hapy>KHoA no- hw 24. ; Pa3MeiueHH we b xo/ibueBo^ 

BepxHOCTM onopbi pe3b6oBwe w uj/iMueBwe co- 45 nonocTM pa6oMero xoneca 9 3/ieMeHTw kohct- 

eAWHeHMn y3/ios m {\eranev\ ABwraTe/in. Ha pyxuMw 3aMKHyTOi?r npoTOMHOi't cwcreMbi ABwra- 

onope 2 c BO3M0>KHocTbK) BpameHMR othocm- Tens BK/iK)MaK)T 3aKpen/ieHHbie na onope 2 m 

Te/ibHb Hee nocpeACTBOM noAUinrinnKOB 4 w 5 nanpaanenHbre BcropOHy BeHuos xonec 19w24 

3axpenneH nv\roQi pa3feeMHbirt xopnyc 6 oaho- AByxcTyneHwaTbie AByxxaMepHwe Ton/iiiBHbie 

cryneHHaTofo uenTpo6e>KHoro KOMnpeccopa. 50 4>opcyHKM 26, BbtnoAHenHwe b Meac/ionaTOMHwx 

Kppnyc 6 CHa6>xeH nepeAHMM oceBWM 7 m 3a- xaHa/iax nonosuiH 14 w 15 pa6onero xoneca ot- 

Ahmm KonbuesbiM ueHTpocTpeMMTe/ibHWM 8 BepCTn«27w28BbinycKaB03Ayxa,ycTaH08/ieH^ 

BxoAHbtMi* Han pdB/i5t KDU4MMI4 annapaiaMM Hue nanpoTMB hwx TonnwBooTpaacaTe/ibHbie 

(BHA), ziohaTKM kotopwx BbinonHeHbt a BMAe xo/ibqa 29 w 30, Bwno/iHeHHbie na BHyTpenHe^ 

a/ieMeHTOB cmaobo^ KOHCTpyKMMM ABurate/iR. 55 no8epxHOCTw nonoBHH pa6o^ero xoneca Ton/iw- 

UeHTpo6e>KHoe AByx3axoAHoe nonyoTxpbiToe BooTAe/iMTenbHbie xpu/ibMaTxn 31 m 32, pacno- 

pafioMee xbneco 9 KOMnpeccopa ycTanoBneHO /loxeHHw^ no oxpywHOMy nepuMeTpy cTbixa 

npcpeACTBOM noAUiwnHMXOB 10 w 11 Ha nepe- -no/iOBMH pa6oMero xo/ieca MHoroxacxaAHbi^ 

AHe^ 12 w 3aAHei* 13 n pOMexyroMH wx onopax xonbueBOft c6ophmk 33 TonmiBa. c kotopwm 

npoTOMHbiMM xana/iaMM 34 coeAMHeHbi qeHT- 
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po6ex<Hbie 4>opcyHKw 35 Bpamaiomerocn pac- 
nbi/iMTe^» Ton/maa. B oceBbix 3a3opax Mex<Ay 
BTy/iK3MM Kopnyca 6 w pa6oMero xo/ieca 9 KOM- 
npeccopa ycTanoB/ieH w rpe6ewKOBbre B03Ayuj- 
Hbie /ia6wpwHTHbie yn/ioTHeHM* 36 w 37. 5 
Bwno/iHeHHue aa oaho i\enoe c cm/iobumm no- 
naTKaMM nepeflnero 7 w sannero 8 BHA ctchkm 
38 m 39 nepeflHero w 3aAHero bxoahux Kana/ioB 
Kopnyca 6 KOMnpeccopa jkgctko CB»3aHw c /w- 
twm tcopnycow 40 6e3/ionaTOHHoro 41 w ziona- 10 
TOMHoro 42 KO/ibueBwx Aw4><J>y3opoB. B cpeAHefl 
paAwa/ibHow npoTRxceHHocTH ctchok 38 m 39 
Bbino/tneHbi paarpy304Hbie OTBepc™« 43 h 44. 
Kopnyc 40 ak<I><J> y3opoa CHa6>K6H MeTupbM* (no 
Mwcny zionacTevi) naTpy6xaMn 45 cnwpa/ibHbix 15 
c6ophhkob B03Ayxa. KOTOpbie HMe»OTI4eHTpa/lb- 
Hwe no/iocTw a*« nporoKa Ton/TMBHo-B03- 
AytUHOM CMecw. naTpy6Kn 45 Bbmo/iHeHw c 

UM/lWHApWMeCKWMM 4>/iaHUaMM, MMeJOlUMMH 

napyxcHbie pacTOMKM 3HaMMTe/ibHotf oceBow m 20 
AwaMeTpa/ibnotf npoTnweHHocTw, na KOTopbix 
ycTanoB/ieHW MHoropHAHwe ynopHO-onopHbie 
noAUJMnHMKM 46 co cnnpa/ibHbiMw xaHaBKaMn 
A/»* 3/ieMenTOB KaMeHMJi. Ha noAiuwnHWKax 46, 
o6ecneHMBaiomwx OAny CTeneHb cbo6oaw b 25 
yr/iOBwx noBopbTHbix nepeMemeHwax othocm- 
Te/ibHo Kopnyca 40 AwcJxfryaopoB m Kopnyca 6 
KOMnpeccopa, orpaHHMWBaeMbtx ynopaMM 47, 
Kpen«TC« KOMneawe MacTw zionacTew 48 PBB. 
KoM/ieswe MacTw /lonacTePi 48 mmgiot BHyTpeH- 30 

HMe UW/JMHAPWHeCKMe paCTOHKH. b sepxHwx Ma- 

cthx kotopwx 3ai<penneHbi y3/ibi paAwa/ibHbtx 
KOHTaKTHbix ynnoTHeHntf 49, b cpeAHetf sac™ 
- noAuiwnHMKw 46, a b hh>kh6m — paabeMHoe 
coeAMHeHwe c <J>/iaHuaMw 50 oceBOPt pa3rpy3- 35 
km noAUiwnHMKOB 46. Pa6oMwe nonoc™ oce- 
aotf paarpy3Kw noAiawnHMKOB 46 o6pa30BaHw 
nOABMXHblMM BMecTe c /ionacT«Mw 48 othocm- 
Te/ibHO Kopnyca 6 <J>/iaHqaMw 50 w xcgctko 3 a- 
KpeniieHHbiMM c Hapy:*HOii noeepxHocTbio 40 
Kopnyca 6 <J>/iaHi*aMM 51, BHyTpeHHwe pa6onwe 
noBepxHOCTM KOTopwx Bbino/iHeHbi KaK napyx- 
Hwe pa6oMwe nosepxHoc™ <JmaHueB 50 8 bmab 
Ko/ibueBwx c<|>epMMecKMx noBepxHOCTe^ c pa3- 
/iMMHbiMM paAwycaMM, ncxoA«tUMMw M3 o6mero 45 
U6HTpa. B paAwa/ibHux 333opax Me*Ay um- 
/iMHApwsecKO^ noBepxHocTbio Kow/ieBoPi nac- 
™ AonacTeft 48 m OTHocuTe/ibHo 
MenoABM^HbiMM <J>/iaHuaMM 51 ycraHOB/ie- 
hw paAwa/ibHwe KOHiaKTHwe ynnoTeHM* 52, 50 
a b paAwa/ibHbix 3a3opax weacAy <t>/iaHuawM 
50 m 51 ycTaHoa/iewbi paAwa/jbHbie KOHTaK- 
TMwe ynnoTHeHMfl 53. ripoAO/tbHbie ocm 
KoaKcwa/ibHo ycraHOB^eHMwx Ha naTpy6Kax 
45 noAUJMnHWKOB 46, paAwa/ibHbix KOMTaxT- 55 
hwx ynnoTHeHMi?i 49, 52. 53, ^/laHqes 50 w 51 
pacno/ioxeHbi noAyr/iaMM k MepnAnoHa/ibHow 
nyiocKOCTw ceneHUA ABwraxenj? w k OKpyx<HOP» 
n/iocKOCTw epaiueMMfl nonacreft 48. Ko/ibue- 
Ba» pa6o4a» no/iocTb oceBOM paarpysKw noA* 



ujwnHviKOB 4 m 5 pa3MemeHa b npuMbiKaKDu^ew 
k cw/iOBOMy Kopnycy 1 cm/iobom CTeHKe 54 Kop- 
nyca 6 KOMnpeccopa, 06pa3OBaHa xecTKo 3a- 
Kpen/ieHHbiMw Ha onope 2 AnacJ>parMoPi 55 m 
Ha CTeHKe 54 Kpbiiu.Kow 56. B oceBOM saaope 
Mex<Ay CTeHKoft 54 m Ana<J>parMo« 55 b mx 
sepxHeft paAwa^bHow npoTjixeHHocTii 
yCTaHoa/reHO rpe6eujKOBoe B03Ayiu- 
Hoe fla6wpMHTHoe yn/ioiHeHne 57, a b 
HMxneft paAwa/ibHoft npoTfl>xeHHOCTM oceBwx 
3a3opoe Me^Ay creHKoft 54, Anac^parMo^ 55 m 
KpbuuKoC^ 56 ycTaHOB/ienbi paAnanbHo-Topuo- 
Bwe KOHTaKTHbie ynnoTHeHua 58 m 59. B cpeA- 
Heii paA^a/tbHOki npor«)KeHHocTii' 
Me>iaionaTOMHbix KananoB ctchkm 54 Bbino/iHe- 
Hbi p33rpy30MHbte OTBepcTM» 60. B hmjkhgi/i pa- 
AwanbHO^i npoT«xceHHocTM ctchkm 54 
ycTaHOBiieno ueHTpa/ibHoe Koneco 61. MMe>o- 
mee BHyTpeHHMi^ BeHeu aauen^eHns c uiecrep- 
H«MM 62 npuBOAa BpauueHw» BcnoworaTe/ibHbix 
arperaTOB 63. BcnoMoraTenbHbie arperaTw 63 
ycTaHOB/ieHbi e ocHoaaHnn KOHCo/?bHoi?i onopw 
2 noA o6TeKaTe/ieMCi4/ioBoro Kopnyca 1 YBwPfl. 

3/ieMeHTbf KOHCTpyKUWM 3aMKHyTOM npOTOHHOPi 

cucTeMw ABuraTe/iiR, ycTaHOB/ieHHwe b Kopnyce 
6 KOMnpeccopa, BK/nonaNDT Bwno/iHeHHbie b ne- 
peAHMx k pOMKdx zionaTOK AM<t>4>y3opa 42 
3a6opHMKM 64 Mac t m cxaToro noTOKa 
Ton/)MBo-B03AyaiHOM CMecw u^e/ieBQro Tuna, 
coeAHHeHHbie nporoMHbiMM Kana/iaMw 65 c pa- 
6ohmmh no/ioCTAMw oceBow pa3rpy3KM noA- 
iiinn hmkob 46, KananaMiA 66 w 67 c cmctcmom 
npoTMBOo6/ieAeHMTe/ibHoro o6orpesa bxoa- 
hwx kpomok nepeAHero 7 1* aaAnero 8 BHA. 
Kana/iaMM 68 c no/iocrbio ocesoCi pa3rpy3KM 
noAiunnHMKOB 4 m 5, Kana/iaMM 69 m 70 c 
CMCTeMaMw oxna>KAeHMn n cMa3KM BeHua 
onopHoro Ko^eca 61. 3auenneHM^ w noAUJwn- 
hmkob uiecTepen 62, a TaKace 3y6M3Twx Ko/iec 
m noAUJunHMKOBycTaHOB/ieHHoro BKo/ibqeeoii 
no/iocTM pa6oMero Koneca 9 n^aneTapHoro 
MyyibTwnnwKaTopa 16. /lonacru 48 wnoro^yH- 
KUHona/ibHoro PBB Bwno/iHeHw noAWMM e bw- 

Ae pa3beMHblX KOHCTpy KUUft, BK/lK)MatOlMMX 
CM/lOBbie 43CTW 71 m coeAMHsieMwe C HMMtl 
con/ioswe Macrw 72, KOTopwe Bbino^neHw b 
BMAe yCTaHOB/ieHHwx no Bceii a/imh6 33ahmx 
kpomok zionacTe^ pery/wpyeMbix con/ioBbix 
annapaTOB lue/ieBoro Twna, CHa6*eHHt>ix 
3>K€KTopHWMM ycTpo^cTBaww yBe/iwMeHMfl pe- 
aKTHBHbix cm/1 Tflrw con/ioBbix annapaTOB no- 
nacTe^i, 4>yHKUMOHa/ibHo coBMeiMeHHbiMM c 
aKTHBHbiMn CMCTeMaww ynpaaneHMA norpa- 

HMMHblM C/106M ^OnaCTe^. Cw/IOBbie MaCTM 71 

Bwno/iHeHbi /ii/iTbJMM 3a oaho ue/ioe c uw/imha- 

pMMeCKMMM KOM/16BUMM MaCTRMli, BHyTpeHHWe 

noaepxHocTw ueHxpa/ibHbix Kana/ioa kotopwx 
n*3BHo nepexoA«T bo BHyTpenHne nosepxno- 
ctm npoTOMHbix KaHa/ioB 73, aaHMMafomwx 
secb o6beM nonocreft nonacTePi w wMeioiuMx 
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3/inwnTHHecKne nonepeMHbie ceHeHwa, ueHTpanb- 
Hbie ocm xoTopwx, xax m nepeAHMe xpomxw nona- 
CTeft 48, mm6K)t caSneBMAHyK) b njisne <t>opMy c 
yeenuMMBaiomMMCJi b HanpaB/ieHWW ot ocm 
BpameHM» nonacTefl yr/toM CTpe/ioawAHOc™. 
B icaHanax 73 cm/iobux MacTeft 71 zionacTeft 48 
ycjaHOB/ieHW xSMepu 74 cropaHna, bxjik>m3io- 
mwe Bwno/iHeHHwe b bma© HsSopa nepcfropw- 
poB a h h ux noM>KepoHHwx w HepBiopHyx 
neperopoAOK acapOBue Tpy6w 75 w ycTanoB- 
neHHwe Ha sxoAe b KaMepw cropaHwa Bocn/ia- 
MeHWTenbHwe ycTpotfcTBa 76, cHa6>xeHHbie 
AaTMMKaMM AaB/ieHM5i. Ha Hapy)KMO« noBepx- 
hoctm CMJioBotfi HacTw 71 nonacTefl 48 Bbino/i- 
HeHbi pe6pa 77 *ecTxoc™ c 3axpen/ieHHWMW 
Ha hmx co CTOpbHbs **cnvtHKvi** npo<t>Mfie* nana- 
jijimw 78, a co gtopohw "xopWTua" nane^flMM 
79. npoHHOCTb KOHCTpyictAWw nonacfeft 48 
o6ecnem*BaeTca wecTXMM xpen/ieHweM /ioh- 
wepowHbtx w HepBiopHwx neperopoAOK acapo- 
Bbix Tpy6 75 Mepe3 peSpa 77 xecTxoctw 
cw/ioBOfi Mac™ 71 k naHen«M 78 m 79. 

riaHe/w 78 w 79 4>optowpyK>T BHenmuft 
KOHTyp aapdAMHaMMMecKMX xpanbeBwx npo- 
<t>nnei7i zionacTefc w wx xpyTxy no Bcetf A^wne 
nonacreft, a TSioxe o6p33y*OT c cwtoeoft *3C- 
Tbio 71 nonacte^ npoTOHHbie x3H3md 80 cwc- 
reMM ox/ia:>KAeHMa /lonacTefc. Bx/noMaK>meft 
BwnonH«HHbie b xoM/ieeoft nacTU hanenePi 78 
m 79 me/iw 81 w 82, coeAWHeHHbie xaHanaMH 80 
c no/iocTAMw con/iOBux annapaTos nonacreft 
b mx 3aKp^TMMecKOM nacTw. Kana/iw 80 wMekrr 
aHanorMHHyio KananaM 73 w nepeAHUM xpoM- 
k3m zionaCTeti 48 ca6/ieBMAHyio b njiatie <t>op- 
M y CpeAHMX fMAHVtft npoTOMHbix ceMeHwtf. 
CveMHwe con/iOBbie MacTw 72 nonacfeft 48 
BK/iiOMafOT >KecTKO 3aKpenneHHtie Ha cwtOBbft 
MacTM 71 cTBppkn 83 m ycTaHoaneHHbie Ha 
He* *e nocpeACTBOM tuapHwpHbix cdeAwne- 
hum 84 pery/iwpy»oiutie ctbopkw 85. P33beM- 
Hwe coeAHHeHM* ctbopok 83 c cwnoiBOft 
M3CTbK> 71 oBecneHvisatoT AOGtyn bo BHyrpen- 
Hwe no/iocTM nonacreft 48. npMMbitoiomwe k 
y3/iaM ujapHMpHbix coeAvmeHiifl 84 creHKW /to- 
nactea cvmoabix MacTeft 7 1 /lonacTe* 48 m CTsop- 
km 83 BbinbrtHeHW c npb^wflRMM, 
<t>opMwpyKnuwMW xpirnmecxvie ce^ennfl conno- 
bwx annapaTOB jionsctei*. Ctbopkw 83 wMeiOT 
nonocTw 86 npviHyAMTe/ibHOro ox/ia>KAeHM» no- 
BepxHOCTe^ KpMTMMecKvtx ceMeHww, coeA^HeH- 
Hbie c BnyCKHWMM npOTOMHWMM KanaiiaMM 80 vt 
c 3axpviTMMecKMMH ce4eHv»HMM con/iofiibix anna* 
paTOB BwnyCKHbJMM xaHa/iaMn 87. npoAonbHwe 
ocu mapHMpHwx coeA^HeHMi^ 84 MMeK)T crporo 
np«MO/iMHe«Hyio 4>oP«y ? npocTpdMCTee u 
noaroMy wanwiotca ocamm xpyTKvi npo<t>vineft 
nonacre* 48. B paAwaiibHbix 3a3opax Me*Ay 
cm/iobo^i MacTbk) 71 m pery/mpyeMbiMW no- 



ABW>khwmh ctbopk3mh 85 no Bee* j\r\wHe map- 
HupHbix coeA^HeHHw 84 npoxoA»T KdH3/ibi 88 
oxna>KAeHW* npo<t>w/ie^ KpunmecKnx ceMeHM^ 
cn/iOBbrx MacTetf 71. Plo Bcei?i paAwanbHOft npo- 
5 T»)K.eHHOCTii ctbopok 85 b nep<t>opnpoB3HHbix 
* , cnwHKax w ux npo<J>wne^ MMeiOTCP npoAO/ib- 
Hbte me/iw 89, coeAMHenHwe npOTOMHbiMW xa- 

Ha^aMVI 90 C 33XpWTMMeCKHMM CeMeHWflMM 

connOBwx annaparos /JonacTe^. MecTOM bxo- 
10 Aa xaHa/iOB 88 b no^ocTii con/iOBbtx annapa- 
TOB onpeAe/iaeTCfl Hans/io cMecwTe/ibHbix 
K3MGp, a noc/ieAHMM M3 xaHa/ioB 90 - oxoHMa- 
Hwe w npoTsi>KeHHOCTb CMecwTenbHbix xa- 
Mep 3>xeKTOpHbix ycTpo*ctB 91 COn/IOBWX 
15 annapaTOB 92 nonacTeft 48. CocTaB 
connoBwx annapaTOB onpeAe/isieTCfl aneMen- 

T3MW KOHCTpyKUMM CbeMHO^ connoBoft MaCTM 

72 iioriacTeft, p33MemeHHWMM we>KAy xpwTM- 
necKHMn ceMeHvinMM vi cpe33Mi4 con/ioBbix an- 
20 napaTOB nofiacTert 48, a 4>yHxunoHanbHoe 
coBMemeHMe axexTopHbix ycTpoftcTB 91 c ax- 
TMBHbiMM cViCTeM3MM ynpaBAeHw* norpaHum- 
HbiM cnoeM ^onscTeui 48 o6eenem>iBaeTC» 
HsnwmieM tuene* 89. npoTOHHwx KSHanoB 88 w 

25 90, COeAMHeHHblX C 3KTWBHUMM 30H3MM CMe- 

cwTe/ibHwx KaMep connoBbtx annapaTOB 92. 



GwcTeMa aBTOM3TMMecKoro pa3AenbHoro 
ynpasneHwa yr/iaMM ycTaHOBKH nonacTew 48 w 
30 pery/iMpyioiUMMM ctbopk3mm 85 connoBwx an- 
napaTOB 92 BK/iiowaeT BTy^xy 93. cocTO»myK> 
\A3 BHyTpeHnero xo/»bU3 94, coeAMHeHHoro 
AByMfl rpynnsMH cm/iobwx rwApouw/iMWApoB 
95 m 96 c cm/iobwm KopnycoM 1, H3py>KHoro 
35 xo/ibus 97, coeAMHeHHoro c xo/ibUOM 94 no- 
epeACtBOM ynopHO-paAnanbHoro noAiw^nHW- 
Ka 98 xaMeHM9 ABycfopoHHero AeftCTBwa, 
ycT3HOBneHHt>ie b ewnoBbtx nonaTxax xo/Jbue- 
BOfO BHA 8 C B03MO>KHOCTb»0 oceBoro m noBO- 

40 pOTHoro nepeMemeHw^ pwMarw 99, 
KMHeM3TMMeCKW cBssbrBatotuwe nocpeACTBOM 
c<J>epwMecxMx wapHwpoB 100 m 101 Hapy>xnoe 
Konbuo 97 c <t>/i3HuaMvr 50 KOM/iesbix Macreft 
nonacTeft 48 tsx. hto nocneAHMe MMeiOT bo3- 
45 MOJkHOCTb yrnoBbix nepeMetAenvi^ othocm^ 
TenbHO npoAonbHwx ocev^ noAuiwnHMXOB 46, 
ycT3HOBneHHwe b KOMneBwx msctjix nbnacieih 
48 m KWHeMaTMHecKM CBaaaHHbie nocpeACTBOM 
i4vtnnHAPWMecKiix ujspHMpoB 102 Mepe3 pbma- 
50 rw 99 c HapyxHbiM xoAbMOM 97 MexaHii3Mbi (ne 
nOK333Hw) ynpaB/ieHMfl yrnaMW oTx/ioHenvift 
perynvipytouiwx ctbopok 85 con/iOBWx annapa- 
TOB 92 nonaCTea 48. B o6oiiMe Me>KAy BHyr- 

peHHMM 94 M Hapy>KHblM 97 XO/lbUaMM BTy/IKH 
55 93 3BTOM3T3 ynp3BJieHWR yCT3HOB/?eHbl TOKO- 

CbeMHbie Konbus (He noxaaaHw) 3nexTponwTa- 
hm« BocnnaMeHMTe/ibHbix ycTpotiCTB 76 xaMep 
74 cropanwR aonacTeft 48 PBB. 
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npefl/iaraeMbirt VBuPJX pa6oTaeT c/ieAyK)- 
luum o6pa30M. 

3anycK AsuraTe/ia npow3BOAWTCfl nyc.Ko- 
BWM yCTpOMCTBOM, 8 KawecTBe KOToporo mo- 
xeT 6wTb Mcno/ib30BaH ycraHOB/ieHHUM ooa 5 
o6TeKaTe/ieM cw/iOBoro Kopnyca 1 b codase 
BcnoMoraTe/ibHux arperaTOB 63 nycxoBOfi 

TPJX % B03AyUJHbia CTapTep H/1M 3/16KTpMHeCKIi^i 

CTapTep-renepaTop. rtocpeACTBOM 3y64aToro 
3aqennenn* oahom w/w Hecxo/ibKwx ujecrepeH 10 
62 c ueHTpa/ibHbiM KO/iecoM 61 nycKOBoe ycr- 
POi3ctbo npuBOAMT bo BpameHwe 3aKpen/ieH- 
nwtt Ha KOHco/ibHotf oRope 2 c noMoujbio 
noAUiMnHMKOB 4 id 5 Kopnyc 6 KOMnpeccopa. 
YcTaHOB^eHHoe b no/ioc™ Kopnyca 6 Ha noA- 15 
ujuriHMKax 10 m 11 nepeAHe* 12 m 3aAHefi 13 
npoMettyTOHHux onop paSonee Ko/ieco 9 KOM- 
npeccopa npwBOA"TCfl bo BpameHMe pa3Me- 
meHHWM b KO/ibueBow no/iocm caMoro KO/ieca 
9 n^aHeTapHUM My/*bTnn/inKaTopOM 16. Hpw 20 
3tom xecTKo coeAHHeHHbiw c KopnycoM 6 ae- 
AyiUMM noBOAOK 17 nocpeACTBOM ycTaHOB/ieH- 
hwx Ha ero ocax c B03M0>KH0CTbK> BpameHwa 
ujecTepeH-caTe/i/iMTOB 18, h3xoahuluixcr bo 
BHeujHeM3auen/ieHnnconopHbiMKO/iecoM 19 25 
u BHyTpeHHeM 3auen/ieHwvi c b^hmom 20 feeAO- 
Moro noBOAKa 21, npwBbAWT rioc/ieAHMM bo 
spameHwe c yr/ioBofi CKopocTb»o. npeBbiuiaK)- 
meti CKopocTb BpamemiR Kopnyca 6 KOMripec- 
copa. 3aKpen/ieHHwe c BoaMoxHo'cTbK) 30 
BpaiMeHun Ha ocrx aeAOMoro noBOAKa 21 we- 
CTepHM-caTe/i/iMTw 22 HaxoA*TCJi bo BHyTpeH- 
HeM 3auenv7eHwn c ycTa HOB/ieH h mm na 
Awa4)parMe 25 HenoABwxcHbiM BenuoM 23 m bo 
BHeuiHeM 3auen/ieHnn c ueHTpa/ibHotf wee- 35 
TepHew24 n pn bo Aa Bpa me huh pa6o.Hero KO/ie- 
ca 9 c yr/iOBOCi CKopocTbK), *3HaMiiTe/ibHo 
6onbiiiew CKopocru BpatueHua Kopnyca 6 KOM- 
npeccopa. C Hawa/ioM BpameHMa Kopnyca 6 
nepe3 4>opcyHKM 26 b CTopoHy Ko/iec 19 m 24 40 
noAaeTc» Ton/iuBo. CMa3biBa»ou4ee m ox/ia>KAa- 
K>mee 3y6waTbie 3aaen/ieHM* m noAuiwnHWKw 
tuecrepeH My/ibTwn/iwKaTopa 16. 

nOAB03Ae«CTBMeM U€HTpo6e^KHWX CM/1 B 
BMXpeBblX nOTOKax, B03HMKaK)UU1X B nO/lOCTM 45 

pa6onero xo/ibqa 9 npw apameHHw caMoro ko- 
zieca, luecrepeH My/ibTwnnnKaTopa 16 w ycia- 

HOB/ieHHWX H3 BHyTpeH HMX nOBepXHOCTflX 

nepeAHert 14 m 3aAHefi 15 ho/iobmh pa6owero 
Koneca 9 Ton/iMBooTAe/iMTenbHbix Kpw/ibHaTOK 50 
31 w 32, T»>Keiibie xane/ibHwe MacTnuw Ton/iw- 
aa OTAe/ifliOTc» ot B03Ayxa m nocTyna»OT b pa3- 
MetueHHbiw no oxpy>KHOMy nepMMeTpy CTbiKa 
nonyico/iec 14 u 15 MHoroKacxaAHbitf Ko/ibue- 
bo& c6ophmk 33 TonnnBa. ripw stom B03Ayx W3 55 
Ko/ibtieBotf no/iocTn pa6onero Koneca 9 buxo- 
awt nepe3 OT8epCTM» 27 m 28. nepexpbiTwe 
6o/iee bwcokmm (b cpaB HeHnvi c pacno/io»ceHw- 
eM OTBepcTM* 27 vi 28) paAwa/ibHWM ypoBHeM 
ydaHoeKM Ton/iMBooTpa>KdTe/ibHbix Ko/ieu 29 



m 30, npeAOTBpaiuaiOLunx Bbf6poc Ton/iuBa Me- 
pe3 OTBepcTMs. 143 Konbuesoro c6opHu»<a 33 
Mepe3 npoTOMHwe Kananbi 34 Ton/inso nocTy- 
naeT b pa6omie ho/ioctm (|>opcyHOK 35. noA- 
npy>KMHeHHbie K/ianaHbi sacTn M3 kotopwx 
OTKpbiBaK)Tc« ueHTpo6e>KHb»MM CM/13MM no ao- 
CTuaceHUM pa6oMMM Ko/iecoM 9 ymoBOPi cxopo- 
ctm BpaiueHnw, cooTseTCTByiomeM pe>KMMy 
pa6oTbi ABwraTe/iA "Ma/iutf ra3". CooTBeTCTBy- 
iomne i43MeHeHM« pacxoAa Ton/iMBa Ha Bcex 
pe^MMax pa6oTbi ABuraTenj? o6ecneMMBaiOTC» 

paA^a/lbHOM MHOrOK3CKaAHOCTbK> C60PHMK3 

33 Ton/iMBa m HacTpoMKOfi k/ianaHOB <f>opcyHox 

35 H3 OTKpbl B3HWe M 3aKpb!BaHMe BO BceM ah- 

anasone yr/ioawx CKopocTe^ Bpaii^eHna pa6o- 
Mero Koneca 9 KaK apamaiomeroca 
pacnw/iMie/ifl Ton/iMBa. Bo3Mo>KHbie yieMKM 

Mac™ nOTOKa TOn/IMBO-B03AyUiHOCi CMeCM M3 

no/iocTM paSonero KO/ieca 9 nepes rpeBeujKo- 
Bwe B03AyuiHbie na6npiiHTHbie yn/ioTHeHna 36 
m 37 He MoryT cyu^ecTBeHHo B/iM«Tb Ha anep- 
reTMMecKne xapaKTepucTMKn pokmmob pa6oTw 
ABuraTe/iw, Tan k3k 3Ta sacTb nOTOKa nocTyna- 
eTCHaMana BMex/ionaTOMHwe Kananw pa6oMe- 
ro Koneca 9, a saTeM BHOBb b pa6owne no/iocni 
ABwraTe/ia. rioc/ie swxoAa ms cJ>opcyHOK 35 
Bpama»omeroca pacnbi/iMTe/in tor/imbo, nepe- : 
MeuiMBancb c nocTyRaioiMMM Mepe3 nepeAHwi^ 

OCeBOPi 7 M 33AHM14 KO/lbUeBO^ MeHTpOCTpeMM- 

TenbHwPr BHA 8 npeABapuTem>Ho okstum b 
Me>K/ioRaTOMHbix Kananax pa6oMero Koneca 9 
B03AyxoM, o6pa3yer ochobhom (b ot/immmc ot 
UupKy/iwpyiomero b no/iocT«x saMKHyTow npo- 
tomhoi/i cwcTeMbi ABnraTe/i«) pa6om4« noTOK 
Ton/TMBO-B03AyujHoticMecM. Mepes Ko/ibueaow 
Kana/i, o6pa30BaHHbiw nepeAHePi 38 m 3aAHe^ 

39 CMHOBblMM CT8RK3M W BXOAHblX KaHdTlOB 

Kopnyca 6. noTOK TonnwBO-B03AyujHoC% CMecu 
nocTynaeT b no/iocTb Kopnyca 40 6e3/ionaTOM- 
Horo 41 u zionaTOHHoro 42 KonbueBwx A"<t><J>y- 
3opoa, Bpau^aioiMMxcji BwecTe c xopnycoM 6 
KOMnpeccopa. 

B nycKOBOM m noc/ieAyioaiMx pe>KMMax pa- 
6otw ABwraTe/ia Bpatuenwe Kopnyca 6 ocyiue- 
CTB/iaeTcn He To/ibxo 3a c^eT KpyT*mnx 
MOMeHfos ot nycKOBoro yCTpo^CTsa m 33Kpen- 
flCHHbix Ha Kopnyce 6 nonacTefl 48 PBB, ho m 

3a CMeT pa3HOCTM MOMeHTOB KO/ttmeCTBd abm- 
XeHH« nOTOKOB TOn/IM80-B03AyUiHOPi CMeCM 

Ha BxoAe m Ha BbixoAe M3 BpamaioiMerocfl BMe- 
CTe c KopnycoM 6 KonbueBoro /lonaTOsnoro 
AM<J>4>y30pa 42. \Aa zionaTOHHoro AM<|><|>y30pa 
42 rotok Ton/?MBO-B03AyuiHoi?i CMecw nocTyna- 
eT bo BpauAaK>iunec» BMecTe c xopnycoM 6 
naTpy6xn 45 cnwpa/ibHbix c6ophmkob B03Ayxa, 
b kotopwx pdBHOMepHo pa3Ae/i«eTC» na He- 
CKO/ibKO nacTe^, xo/ivmecTBo kotopwx coot- 
BeTCTByer Mwc/iy /lonacrefl 48 PBB ABnraTe/i». 
Hepes ueHTpa/ibHbie nonocTM b naTpySxax 45 
mb KoaKCwa/ibHo ycTaHosneHHbix na hmx ynop- 
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HO-onopHbix noA^^nHUKax 46 tuapHwpHoro 
KpenneHVjq nonscTe* 48 k xopnycy 6 pa3Ae~ 
neHHwe noTOKM Ton/iHBO-BO3AyLUH0& CMecM 
nocTynaiOT b nonocTM cbmmx nonacTe* 48 
PBB. 8 pe*MMe 3anycxa ABMraTen* nonacTM 
48 aeTOMaTMnecKH ycraHaB/mBatOTC* Ha mm- 
HMNia/ibHbie, Hy/ieewe yrnw, orpaHMMMBaeMbie 
b nocneAywiUMX pe*<MMax pa6oTb* ABMraTena 
ynopdMM 47. HacTb noTOKa TonnMBO-B03Ayw- 
HOft CMecvi, Mepe3 meneBwe 3a6opHWKM 64 bo 
bxoahwx KpoMKax nonaroK AM<|>4>y3opa 42 no- 
crynaeT b nonocTb 3aMKHyT0tf npoTOHHOi* cm- 
CTeMW ABMraTenp: nepe3 xaHanw 65 b 
o6pa30BaHHwe <J>naHU3MM 50 m 51 KO/ibueewe 
nonocxn oceBOM pa3rpy3KM w cm33km noAUJMn- 
hmkob 46, Mepe3 kSHanu 66 m 67 bo bxoahwx 
KpoMKax nepeAHero 7 m 33AHero 8 BHA c 
uenbio mx npoTMBOo6/ieAeHMTe/ibHoro o6orpe- 
Ba. Mepe3 KaHanw 68 b 33AHet/i CM.no bo A ctshk© 
54 Kopnyca 6 b o6pa30BaHHyio Awa^pa™^ 55 
14 KpwiuKoft 56 KonbueByK) nonocTb oceBOfl 
pa3rpy3KM noAW^nHMKOB 4 m 5, Mepe3 KaHanw 
69 m 70 k BHyTpeHHeMy 33uenneHMio Benua k 
onopHWM nOAUJMnHMKaM 4, 5, 10 m 1 1 c uenbK) 
CM33KM m oxna>KAeHMn nocneAHwx. OTKyAa k 
luecTepMflM m noAUiwnHMKaM MynbwnneKcopa 
16. 3asepuja5i T6M caMbiM uMk/r uMpxy/uuiMOH- 
Horo TeMeHwB b 3aMKHyTOM npoTOMHOfi cwcre- 
M e ABMraTen». Ytcmkm MMpKynMpyiomero 
noTOKa TonnM8b^B03AYUJHOt4 CMecM M3 3aMk^ 
Hytow npoTOMHOM CMCTeMW ABwraTena npeAOT- 
epamaiOTca paAwanbHWMM KOHTakrHWMM 
ynnoTHeHwnMM 49. 52 m 53. rpe6eiUK0BWMM 

BOSAyUJHbIMM 7ia6MpMHTHb1MM yn/IOTHeHMAMM 

57 m paAwanbHO-iopuoBbiMM KOHTaxTHWMM yn- 
noTHeHMAMM 58 m 59. npMMeweHMeM cnMpanb- 

Hb!X. BMHTOBblX B npOCTpaHCTBe K3H3BOK An« 

3neMeH TOB Ka^eHMP b ynopno-onopHbix tioa- 
ujwnHWKax 46 m pSAManbHbix KOHTaxTHwx yn- 
noTHeHMi^ 49, 52 w 53, AonycKawmMx oceBbie 
nepeMemeHMn <t>naHues 50 BMecTe c nonacTH- 
mm 48 BAonb npoAOnbHbix ocert noAtuwnHMKOB 

46 33 CM6T UMKHMMeCKMX M3MGH6HV1^I o6beMOB 

pa3AeneHHbix nonocTe* paarpy3KM npw He*3- 
m6h Hbix senwMMHax pacxoAa Mepe3 hmx uMpxy- 

/IMpyKDlUMX nOTOKOB TonnuiBO-B03AyuiHoA 
CMecM, AOCTMraeTC« oceBaa pa3rpy3xa hoa~ 
uJwriHviKOB 46 B.pexwMax paGoTbi ABMraTensi c 
UMKHMHecKM nepeMeHHWM yrnoBbiM cxopo- 
ct«m apameHMH nonacTetf 48. BW3biBa»oiMMMM 
UMKAMMecKM nepeMeHnwe Be/iMMMHW ueHTpo- 
6e>KHbix CMn, AetfCTBywmMx na Ka>KAyK) no- 
nacTb PBB b OTAenbHOdM. 3<t><J>eKTMBHocTb 
pa6oTbi CMCTeM oceBOfc pa3rpy3*M noAiuvinHM- 
kob 4, 5 m 46 AocTMraeTca HanMMMeM pasrpy- 

30MHblX OTBepCTMfl 60. 43 M 44 B CMHOBWX 

CTeHkax 54 t 38 m 39 Kopnyca 6 KOMnpeccopOB. 
ooecnenMBaioiaMx pa3HOCTb AasneHMfl uMpxy- 
/lMpyiomero noTOKa TonnwBO-B03AywHOft cMe- 
en b nonocT«x pa3rpy3KM m nocTynaK5mero b 



ABwraTe/ib Mepe3 oceBOM 7 m Ko/ibueBOM 8 BHA 
803Ayxa no o6e ctopohw AMa<J>parMw 55 m 
4>naHueB 50 cooTBeTCTBeHHO. C uenbio mc- 
nonb30BaHM« BHewHMx m BHyTpeHHi/ix oxpy>K- 
5 hwx m nonepenHwx (b ce^eHMflx nonacreM) CMn 

M MOM6HTOB, Ae^CTByiOlUMX H3 K3)KAy>0 B OT- 

AenbHocTM nonacTb 48 PBB a/i» uMK/iMMecxMx 
M3MeHennM aenwMMH yrnoB mx ycTaHOBKM. a 
rax>Ke c uenbK) coBMeiueHM^ HanpaBneHMfl 
10 Aei^CTBMfl cyMMapHoro BGKTOpa Bcex paAManb- 
hwx, oceBbix m oxpy>KHbix cwn, {\eV\CT By k>iumx 
Ha xa>KAyK> nonacTb PBB. c npoAonbHWMM 
ocamm noAiAiwnHMKOB 46 m KoaxcManbHO ycTa- 

HOBneHHWX H3 HMX 3neMeHTOB KOHCTpyKUMM 

15 y3noB ocesoui pa3rpy3KM noAUJMriHMKOB 46 mx 
6cm pacnono>KeHw ru>A cooTBGTCTBy kdlummm 
ymaMM k MepMAMdHanbHOM nnocxocTM ce^e- 
HMn ABwraTenfl m k oxpy>KHOft nnocxocTM Bpa- 
meHM« PBB. BwnonHeHMe CTeHOK xaHanoB 73 
20 m nepeAHMX kpomok cMnosux ^acTeft 71 nona- 
CTeM 48 ca6neaMAHOM b nnaHe <{>opMbi o6ecne- 
MMBaeT no/iHoe ycipaHeHwe oxpy>KHb»x 
CMnoBbix B33MMOAei?iCTBMM Me*Ay pa3AeneH- 

HbiMM ROTOK3MM T0nnMBO-BO3AyUJHOft CMeCM M 
25 CT6HK3MM K3H3HOB 73 B BMAG KOpMOnMCOBWX 
CMn MHepUMM, B03HMK3K5LUMX CO CTOpOHb! pa3« 

AeneHHwx noToxob b mx OTHOCMTenbHwx qeHT- 
po6e>KHbix nepeMeiueHMflx npM paAManbnoft b 
nnane Qopwe KaHanoB. AnanorMMHo npouec- 

30 C3M OK3TMA B KOnbUeBOM 6e3nOn3TOMHOM 
AM«t)<t>y30pe 4 1 33 CM6T CHMMCeHMfl a6conioTHOA 
CKOPOCTM ABM>KeHM« p33AeneH.HWX nOTOKOB 

TonnMBO-B03Ay^HOM cmgcm b nonocTflx ca6ne- 
bmahwx xaHanoB 73 CMnoBbix MacTeiH 71 nona- 
35 CTe& 48 npOAon>KaeTcsi npouecc c>KaTMP 
pa3AeneHHbix nOTOKOB ao AaeneHMj?. cooTBeT- 
CTByjoiuero nycKOBOMy pex<MMy pa^OTw ABMra- 
Tena. YcTaHosneHHwe H3 bxoa^ b xawepw 74 
cropaHMP nonacTei?> 48 m CHa6^<eHHbie a3tmm- 
40 k3mm AaeneHMfl eocnnaMeHMTenbHwe ycTpo^- 
ctBa 76 noA^wrsiOT TonnMBO-B03Ayt«HyK) 
CMecb. (lpoxoA« Mepe3 KspoBwe TpyGw 75, 
noTOKM p36oMero Tens, omMMaioiMMecfl ot no- 

TOKOB T0nnMB0-B03AyUJH0l7i CMeCM BbtCOKMM 

45 TennocoAep>KaHMeM, nocTynaiOT k kpMTMMe- 
ckmm ceneHM9M connoBbix annapaTos 92 nona- 
CTe^i 48, rAe pasroHfliOTcn ao MeciHoA 

3ByKOBOM, a B 33KpMTMMeCKMX CeMeHMflX AO 
CBepX3ByKOBOI?l CKOPOCTM MCTe^BHMJl M3 COr 

50 rmoBWx annapaTOB 92. CBepx3ByxoBb»e hoto- 
km pa&OMero Tens nocTynaiOT b CMecMTenbHwe 

KSMepbl 3>KeKT0pHWX yCTpOMCTB 91 , 8 KOTOpWX 

nepeMeujMBaK)TC» c HMsxoHanopHbtMM noTO- 
k3mm B03Ayxa. nocTynaiomMMM ms norpanMM- 
55 Horo cno» nonacTe* PBB Mepe3 npoAonbHbie 
menM 89. xaHa/ibi 88 m 90 co ctopohw "chmhok" 
npocf)Mnevi CMnoBbix nacTetf 71 m perynMpyio- 
iamx ctbopok 85 connoBOfl m3Ctm 72 nonacTevi 
48. B pe3ynbT3Te nonHoro pacaiMpeHMq Ha 
BbixoAe M3 3>keKTOpHwx yctpoiiCTB 91 conno- 
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bwx annapaTOB 92 CMemeHHbie 3»<eKTopHue 
noTOKM pa6oMero rena m B03Ayxa noxwAaiOT 
no/iocTn nonacTefi PBB c cymecTBeHHO npn- 
paoieHHort BennHMHow MaccoBoro pacxoAa u c 
eme 3Ham/iTe/ibHow cxopocTbio OTHocwTe/ibno- 5 
ro MCTeneHUJi b CTopoHy. npoTMBononoacHyxD 
HanpaB/ieHMK) Bpaiuenn* nonacTew PBB. ripu 
3tom Ha KaxAyiononacTb PBB /jewcTBytOT yBe- 
nuMeHHbie 3>xeKTopHbiMw ycTportcTBaMw 9 1 pe- 
a ktub Hwe cw/ibi. HanpaB/ieHHbie b CTopoHy 10 
BpaiueHun PBB v\ xapaxTepn3yeMwe Hwace xaK 
BHeiuHwe oKpyxHwe cn/iw. OAHOBpeMeHHo c 
3>KeKTopHbiM yee/inseHne peaKTMBHbix cm/i ta- 
rn cormoBux annapaTOB 92 3a cneT pacnpeAe- 
zieHHoro OTCOca wepes me/iw 89. Kana/ibi 88 h 15 
90 B03Ayxa w3 norpaHHHHoro c/io* nonacTew b 
npeA^araeMOw KOHCTpyxunn PBB pea/in3yiOT- 
csi aKTHBHbie cuctcmw ynpaB/ieHUJi norpani/m- 
hwm c/ioeM (VnC) zionacTePt 48. cymecTBeHHo 

CHH>KaK)lUMe BG/IMMUHbl BHeiilHMX OKpyXHblX 20 

aapoAMHaMvmecKwx cm/i conpoTMB/ieHwa Bpa- 
memiio KaxAOM /ionac™ PBB. 3(J><|>eKTMB- 
h oct b ox/iaxfleHMA zionacTew 48 PBB 
o6ecneHMBaeTCn Ha/iwnueM Me>KAy pe6paMM 
77 jKecTxocTM m na py>KH biMn nsHeAAMM 78 w 25 
79 cn/iOBbix MacTetf 71 yionacTew 48 npoTon- 
hwx KaHanoB 80, coeAHHAioiuMx sxoAHbie 
me/iw 81 u 82 b xoM/ieBow wacTM naHenew 78 
m 79 c no/iocTAMM 86 npwHyAMTe/tbHoro ox- 
/ia>KAeHnfl KpnTMMecKnx ceneHMfi ctbopok 83. a 30 
nonoc™ 86 Kana/iaMu 87 c 3aKpnTi4MecKHMM 

CeMeHMPMM M CMeCMTe/lbHbIMM KBMepdMli 3>Kex- 

tophwx ycTportCTB 91 connoBbix annapaTOB 92. 
floc/ie BbixoAe AsuraTenw Ha pexwM paSoTbi 
"Ma/iwi/i ra3" nycKOBoe ycTportCTBO oTK/ifOMaeTcn 35 
m ABuraTe/ib npoAonxaeT pa6oTan> 3a cneT 
moluhoctm. pa3BMBaeMow con/iOBbiMM annapa- 
TaMM zionacTeft PBB m pacxoAyeMow Ha npeoAO- 
zieHne aapoAMHaMnnecKnx cw/i conpoTWB/ieHua 
BpameHMK* zionacTew, na Bpamenwe xopnyca 6 40 
m pa6oMero xo/ieca 9 KOMnpeccopa, scnoMora- 
Te/ibHbix arperaTOB 63 m na npeoAO/ieHue no- 
Tepb b My/ibTun/iMKaTope 16. YnpaB/ieHne 
noc/ieAy ioluhmh peacwMaMM pa6oTbi 
ABMraTe/i« npon3BOAMTCfl 3a chgt yBenHneHu* 45 
(n3MeHeHiifl) pacxoAa Ton/msa Mepe3 <t>opcyH- 
xw 26. a T3KJK6 3a cneT M3MeHeHMfl yr/ios ycTa- 
hobkm /tonacTeft 48 m yr/ioB otk/ioh enna 
perynwpyiomwx ctbopok 85 con/ioBbix annapa- 
TOB 92 nonacTew PBB. Bbino/iHaeMoro n3Me- 50 
hgh V46M nono)KeHM» pacno/io>xeHHOM noA 
odTeKaTeneM cw/iOBoro Kopnyca 1 ABurare/iR 
BTy/iKii 93 dBTOMdTa ynpaB/ieHup PBB. Ilepe- 
xoa ABMraTenfl b pexwiM pa6oTw "sepTMKanb- 
mwCi B3neT" ocymecTBARercw 55 

COOTBeTCTByK>lUHMM H3MeHeHMflMI4 f\BSJ\QHV\9k 

fWApaB/mHecKOtf >kmakoctm b pa60Mnx no/io- 
cthx cti/iOBbix ruAPOUMnnHAPos 95 m 96 nep- 
BOPi m BTOpow rpynn, ocyuuecTBnn ioluhx 
QflHOBpeMeHHoe oceBoe. Hax/ionHoe m 



n/iocKonapa/inenbHoe nepeMeuienne BHyTpeH- 
Hero HeBpatuaKDiuerocn xonbua 94 my/iKw 93. 
nocpeACTBOM noALuiinHMxa 98 npocTpaHCTaeH- 
Hoe nepeMemeHne xonbua 94 nepeAaeTcn Ha- 
pyxHOMy Bpau4aK)U4QMycfl c yr/ioBow cxopocTbio 
xopnyca 6 KOMnpeccopa Ko/ibqy 97, a wepes 
pbmarn 99 m cc|>epnMecKiie luapniipw 100 n 101 
>KecTxo saxpen/ieHw c KOM/ieBWMw nacTaMM no- 
nacTew 48 noABti>KHbiM (f>/iaHtiaM 50. YcTaHOB- 
neHHwe b nonocT»x cm/iobwx zionaTox 
xo/ibueBoro BHA 8 c B03M0>KH0CTbK) oceBoro 
n yr/ioaoro Hax/ioHHoro nepeMemeHum pwMarw 
99 nepea un/inHApuMecxne ujapHnpw 102 yn- 

paB/19K)T KHHeMaTMHeCKM C6fl33HHblMVi C HUMM 
MeX3HM3M3MM H3MeHeHMfl yr/lOBOrO nO/10)KeHM« 

pery/inpyjoiMwx ctbopok 85 con/ioBbix annapa- 
TOB 92 zionacTevt 48. Oporo oceBbie nepeMeiue- 

HMfl BTy/lKM 93 CM/IOBbrMM rMApOMI/l/ll/IHApdMH 95 

nepBoft rpynnw npMBOA«T k oiaroBbiM. paeHOBe- 
/imkmm A^n Bcex zionacTePi 48 yBe/inMennqM yr- 

/lOB HX yCTaHOBKM OT Hy/ieBblX 3HaHeHMM B 

nycxoBOM pe>KHMe ao ycnosHO no/ioxnTe/ibHbix 
c CTapTOBOM pe>KiiMe pa6oTbi ABwraTenn Ha Me- 
CTe. npeoAO/ieBap conpoTiiB/ieHne co ctopohw 

OKpy>KHblX COCTaB/lflJOlUMX BHeUJHMX 

aapoAMHaMMHecKnx cw/i. BpainaiOLquecn nona- 
cth PBB 3a cmgt oT6pacwsaHM« hmm b oceBOM 
Hanpas/ieHutu Maccw OKpy>xaioiMero mx B03Ay- 
xa n BbiTeKa>ou4Mx H3 con/iosbix annapaTOB 92 
noTOKOB pa6oMero Tena co3A3kdt CTapTosyio 
ocesyK) cn/iy tar/i P, ropn30HTa/ibHbii?i BexTop 
KOTopoui Hanpas/ien BAO/tb ocw ABwraTe/in. J\o- 
no/iHMTe/ibHbiM k CTporo ocesoMy nepeMeiue- 
hmk) BTy/iKM 93 ee yrnoBbiM nepeMemeHneM 

M/1M nOBOpOTOM OTHOCMT6/lbHO BepTMKaAbHOM 
OCH T6MM >Ke CM/lOBbIMM rMApOUMAMHApaMU 95 

nepBOM rpynnw npoM3BOA«Tcn uwK/iimecKne 
n3MeHenn» yr/ios -yCTaHOBKM^ Bpau^atoiMwixcn 
zionacTew ot MUHUMa/ibHoro, ho He MeHbiuero, 
neM yro/i npoTexaHUA OTpa6aTWBaeMoro noTo- 
xa B03Ayxa Mepe3 n/iocxocTb, OMeTaeMyio /io- 
nacTAMn PBB, ao MaxcuManbHoro, ho He 
6onbiuero, MeM cyMMapHww yro/i npoTexannfl 
m xpnTMHecKMPi yro/i aTaxn zionacTew, T.e. uvik- 
/ltmecKne M3MeneHM« yr/ios ycTanoBKM /iona- 
CTePi npon3BOA»TCfl bo BC6M pa6oneM 
Anana30He no/iowurre/ibHwx 3HaMeHHM yr/ios 
aTaKM zionacTei^. TaxoMy xapaKTepy unK/iMMe- 
ckmx M3MeHeHMM yr/ioB ycTanoBKM /lonacTew 
48 cooTBeTCTByioT MUK/iwMecKwe M3MeHeHn* 

Be/IMMHH OXpy^CHblX COCTaB/lflK)lMMX 33POAM- 
HBMimeCKIdX CMil OT MMHMMa/lbHOM 

BenwHWHw npn nyneBOM 3H3MeHMn yrna aTaxw 
KOHTpo/ibHbix ce^GHMii /^onacTew AO MaKCM- 
ManbHOii BennMUHu npvr 3HaHeHw«x yr/ios aTa- 
km KOHTpo/ibHbix ceneHMM nonaCTew, 6/M3kwx 

K KpMTMMeCKMM. Ilpll 3T0M Ha KaWftyK) /lOnaCTb 

48 b 3aBncnMOCTw ot mx a3MMyTanbHbix none- 
xeHMfl BOKpy>KHOM n/iocKOCTM BpauieHup PBB 
Ae m c t b y k>t unK/iwHecKM nepeMeHHue no CMHy- 
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coMAanbHOMy 3dKOHy rapMonnnecKnx xo/ie6a- 

HMl* Be/lHMWHWOKpy>KHblX COCTBB/lRtOUJMX BHeUJ- 
HMX a3pOAMHaMH4eCKI4X Clin COnppTHB/ieHMfl 

BpaiueHwo yionacT«M PBB. t/l3MeHeHneM AaB- 
/lewna b pa6oMux no/iocTax cm/iobux h/iapoum- 5 
nnHApOB 96 BTopoft rpynnw npoM3BOAMTc» 
Aono/iHiiTe/ibHoe k oceeoMy w HaxvioHHOMy n/io- 
CKona pa/i/i e/ibHoe nepeMeuteHMe BTy/iKM 93 aa- 
TOMaTa ynpaB/ieMMP, nepeAaaaeMoe nepea 
pwMarw 99 m nM/iMHAPMMecKMe tuapHnpw 102 10 
m 6 x a HM 3 m a m ynpaB/ieHMsi pery/iupyiotnnMn 
CTBopKaMn 85 connoBwx annapaTOB 92 /iona- 

CTe& PBB. UMK/1M4CCKMMM M3MeH6HM*MM yr/iOB 
OTK/lOHeHMfl CTBOpOK 85 33 CMeT UMKJTMMeCKMX, 

nepwoA^ecKM noBTopaeMbix 3a oamh no/mutt 15 
o6opOT Ka^KAOw oTAe/ibHoft zionacTM 48 cyweHMfl 
n paciuvipeHMCinpoTOMHbiX4acTe«?«con/iOBbix an- 
naparoB 92 AOCTuraiOTCfl uwKAMMeckvie M3Mene- 

HMfl Be/IMMMH pa3BMBaeMblX MMM pea KTH B H blX 

cm/i no atta/iori/tMHOMy, ho npoTMBo<}>33HOMy 20 

H3MeHeHWIO Bfe/IMMMH a3P0AMH3MMMeCKMX CM/1 

cwHycOMAa/ibwoMy 3aKOHy rapMOHnnecKnx ko~ 
/ie6aHMtf. CocTaB/i«»oiuMe aepTwica/ibHofc 
noAteMHOw cm/im B03HMKatoT Ha KBiKjxow ziona- 
ctm 48 PBB b pe3y/?bT3te AeMCTBMs? wa mux 25 
reoMeTpwMecKvix cyMM unw r/iaBHbix bsktopob., 
npoexuMM KOTOpwx Ha BepTMKa/ibHyiq pe3y/ib- 
TiipyiotMyK) ocb onpeAe/if»OT 8e/MHMHy m Ha- 
npasneHne BepTMKa/ibHovi nbAteMHotf cmjiw, 
BGKTop T KOTopoi^ BcerAa cosnaAaeT c n/iocKO- 30 
CTbio BpaiueHUsi /?onacTert 48 PBB. cpyHKqwo- 
Ha/ibHWM coBMemeHweM dxeKTopwux 
ycTpoPtCTB 91 con/iOBWx annapaTOB 92 c aK- 
tubhwmw CMCTeMaMM YflC zionacTeft 48 ao- 
CTwraeTCP yBe/iiiMeHiie wHTeHCvtBHocrw 35 
unKnuMecKwx M3MeHeHMw ee/iMHviH aapoA^Ha- 
Mi/mecKMx cw/1 conpoTMB/ieHM« epatueHWK) /10- 
nacTeft, a UnK/iMMecKMMn M3MeneHM5iMw yr/ibs 

yCTaHOBKM /lOnaCTefl - MHTeHCMBHOCTb UMKJ1M- 
4CCKMX M3MeHeHttfl OKpy>KHbtX COCTaB/1«K)U4MX 40 

peaKTH8Hbix cun K3K mx npoeKquvi na oicpy*- 
Hyto n/iOCKOCTb BpaiueHUA nonacTeft 48 PBB, 
mto b coBOKynHOCTn pa6o4wx npoueccoB b abm- 
raTerie cnoco6cTByeT yse/itmeHMto BepTHKa/ib- 
hovi noflteMHort cw/ibt T. B peay/ibTaTe 45 
UMK/iMMecKvix M3MeHeHMfi r/iaBHbix seicropoB ok- 

Py>KHb1X COCTaB/lfllOlUMX BHeUJHMX 33pOAMHaMM- 
HeCKMX M peaKTHBH btX CMrt KdK no B6/THMHHC, T3K 

m no Hanpaa/ieHnio AeftCTBwa Ha Ka>KAy*o /10- 
nacTb 48 PBB, a tb k>k6 6/iaroAapa TexHvme- 50 
CKOMy peiueHUHD pa3AenbHoro Kpen/ieHH* 
/ionaeTeft na BpauiatouieMca Kopnyce 6 KOMn- 
peccopa nocpeACTBOM pa3rpy>KeHHwx b oce- 
bom Hanpae/ieHnu noAUJunHviKOB 46, 
npoAO/ibHbie qcw kqtopwx pacno/io>KeHbi noA 55 
yr/iaMH k MepMAMOHanbHOM n/iocKOCTM cene- 
HMA ABviraTe/iR v» k OKpy>KHoft n/ioCKOCTM Bpa- 
iueHM» ero PBB, T.e. ne cosnaAaiOT c 
ueHTpaMM Mace /lonacrea w tomk3mm npw/io- 
^Kenuip k hum pe3y/ibTnpy»oiAMX BeKTopOB scex 



BHeUJHMX M BHyTpeHHMX CM/1, zionacTM 
48 b OKpyxHOtf nnocKOCTM spatuaiOTcn 

C UMK/IMHeCKM OepeMeHHbtMM yr/lOBbIMM 

CKopocTPMw m co 3 h dKO n e pe M e H H bl MM 
ycKopeHMPMM, a b MepMAMona/i bhoA 
n/ioCKOCTM cosepiuaioT UMK/tMnecKvie MaxoBbie 

ABMXBHMfl. riepBOe M3 06CTO»Te/1bCTB B BMAe 
OKpy>KHWX 3H3K0nepeMeHHblX MHepUMOHHblX 
CM/1 M MOMeHTOB, B03HMK3K51UMX B pe3y/lbT3Te 

HepaBHOMepHoro BpaiueHM^ nonacTefi, mc- 
no/ib3yeTCR a/»» npeoAO/ieHM^ ycM/iw^ npM 

UMK/IMHeCKMX M3MeHeHMflX yf/lOB yCTdHOBKM 

nonacTeft m b otk/iohchmrx pery/iMpyjotAMx 
ctbopok 85 con/ioewx annapaTOB 92 zionacTeft 
48, a BTOpoe o6ecneMMBaeT MMHMMa/ibnyto 
<J)aKTMMecKyK) aMnnMTyAy umk/immccrmx w3Me- 
HeHMtf ymoB yCTaHOBKM zionacTeft 48. npM 
3T0M co6/iK>AaeTC5i cpeAHeuMK/iMMecKoe 3Ha- 
MeHMe 6anaHca mouuhoctm, pa3BMBaeMow co- 
n/iOBbiMM annapaTaMM 92 m pacxoAyeMo^ Ha 
npeoAoieHwe oKpy>KHoro con pOTMB/ieHMn 
BpameHMK) zionacTetf 48 co CToponw OKpy^na- 
loiuero mx B03Ayxa, T.e. Ha co3AanMe oceBOft 

CM/1W TflTM P M BepTMKa/lbHOM HOA^eMHO^ CM/lbl 

T, a T3K>Ke Ha BpameHMe Kopnyca 6, pa6oqero 
KO/ieca 9 KOMnpeccopa. Ha npeoAo/ieHMe no- 
Tepb b My/ibTwn/iMKaTOpe 16 m b Apyrwx kohct- 

pyKTMBHO-<}>yHK14MOHanbHblX CB33J1X 

ABMraTe/ui. Tbkmm o6pa30M npeAnaraeMwt* 
ABMraje/ib co3AaeT cyMMapHww boktop cm/im 
tjitm D = P + T, Hanpas/ieHMe KOToporo cosna- 
AaeTC BepTMKa/ibHofi n/iocKocVbio, ho o6pa3y- 
€T c OKpy>KHoi^r nnocKocTbio spatqeHMR PBB 
yro/i, Be/iM^MHa KOToporo 3ajaMCMT^oT cootho- 

OJeHMff Be/IMMMH BCKTOpOB P M T. C Ue/1bK) 

coBMeiueHMJi HanpaB/ieHMA cyMMapnoro BeK- 

TOpa I! C BepTMKa/lbHOM OCbHD, a T3K>Ke a^w 

C03A3HM51 Aono/iHMTe/ibHoro MMny/n>ca bcptm- 
KsnbHoPi noA^eMHo^ cw/ibi b pe>KMMe pa6oTbi 
ABMraTe/19 "eepTMKa/ibHbift B3/ieT" Mcno/ib3y- 
k>tc» tuTBTHbie cpeACTsa MexaHMaaqMM Kpbt/ia 
CBBI1, b KanecTBe kotopwx npuMenyHOTcn 
MHoroune/ieBbie BbiABM>KHbte m MHorocexMMOH- 

Hbie OTK/tOH«eMWe 3aKpbt/1KM. HpMMeM MHoro- 
CeKUMOHHbie OTK/!OH5ieMbie 33KPW/1KM 
BbinO/lHeHW B BMAe <t>yHKUMOHa/1bHO COBMe- 

meHH wx aapOAMHaMMMecKMx py/iei?i BbicoTbi m 
3/iepoH0B-3/ieB0HOB,ynpaB/i*eMwx M3 xa6MHbi 
nM/ioTOB Ha k/iohom m noBopoTOM lUTypsa/ia. 
Aono/iHMTe/ibHbiPi MMnynbc BepTMica/tbHOft 
noA^eMHO^ cMnw co3AaeTC« 3a cmot o6aybkm 
nenoABM>KHOi?i MacTM Kpwna CBBFI m cpeACTB 
ero MexaHM3aqMM OT6pacbfBaeMbtM PBB cyM- 
MapHWM noTOKOM aosAyxa m pa6oMero rena ms 
con/ioswx annapaTOB 92 nonacTefi 48. FlpM 

3T0M TpaHC(|>OpMaUMfl OCeBOW CM/1bl TflTM P 8 

AO no/i HMTe/ibHy to noAteMHyio CM/iy M3-3a 
npeAOTspaiueHMfl MHAyuMpyeMoro /ionacT«MM 
BMP] BpauueHMA noTOKa OTSpacMBaeMoro mmm 
jB03Ayxa. AOCTMraeMoro nepeA n/iocxocTbto 
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epameHMfl PBB ot6opom naCTM noTOKa B03Ay- 
xa aaceKTopHbiMM ycTpoiiCTBaMw 91 connoBbix 
annapaToa 92 nonacrreft 48, a 3a n/ioctcocTbK) 
BpaiueHnw PBB 3a CMeT pacKpy-noi OT6pacbi- 
BaeMoro B03Ayxa noTOKaMM pa6onero xena, 5 

BblTeKaiOlMMMM 143 3)KeKTOpHbJX yCTpOMCTB co- 

n/ioBbix annapaTOB zionacTew b CTopony, npo- 
TMBono/ioxHyio HanpaB/ieHHK) mx BpauieHust 
npeA/iaraeMbiM ABnraTe/ieM npow3BOAWTCH c 
60/ibiuert 3(txt>eKTMBHOCTbK}, sew y npoTOTwna. 10 
CHa6>KeHHoro PBB. Towica npwno>»ceHi4fl Bep- 

THKa/lbHOM ATy M rOpi430HTa/lbHOW A T x co- 

cTaB/i«iou4Mx BeKTopa Aono/iHMTenbHofi cunw 
AT kqk paBHOAeMCTByjoLuew BeKTopa aapOAM- 
HaMUHecKMx cm/1, npi4/io>*<eHHoro k o6AyBae- 15 
MOfl M8CTM Kpbi/ia m c pe act Ba m ero 
MexaHM3aunn b pe>KHMe "BepTWKa/ibHbii* 
B3iieT", pacno/io>KeHa 3a tohkow D nenrpa 
AaBneHUfl aapoAUHaMMMecKfix cm/i, AewcTByto- 
lumx Ha Bee icpbi/io c y6paHHort MexaHM3aunew 20 
b ropn30HTa/ibHOM noneTe CBBI1. C/ieAOBa- 
Te/ibHO, ueHTp Maccw McBBn Bcero CBBn, 
Buno/i HeHMoro no cxeMe c BwcoKOpacno;io- 

>K6HHblM Kpbl/lOM, HaXOAWTCfl HM)K6 14 Me>KAy 

TOMKaMii npn/io>keHi4a bcktopob ochobhom Tm 25 
Aono/iHi4Te/ibHOM AT noflteMHux cun, Mew 
o6ecneMMBaeTCJi yAOB/ieTBopnTe/ibnaa A^na- 
MMMecKa« ycToftMMBocTb CBBfl b pewviMax 
BepTMKa/ibHoro B3/ieTa, nocaAKi* h BuceHun 
h3a 33A3HH0M tomkoci, a TaioKe coxpaHeHwe 30 
"ueHTpoBKM 1 ', T.e. B3auiMHoro pacno/io>KeHi4fl 

T0M6K npM/10>KeHMfl BHeUJHMX cwn, AewcTByK)- 

mux Ha CBBfl Ha Bcex pewuMax ero no/ieTa. 
ropM30HTanbHa« cocTaBJiaromaa AT X Apno/i- 
HUTe/ibHoft a spo a^h a MMMecKOi/i cw/ibi AT 35 
npnno>KeHa k o6AyQaeMofi sacru Kpu/ia m 
cpeACTBaM ero MexaHH3auvw b HanpaB/ieHvtw, 
npoTMBono/io>KHOM oceBOM cn/ie T«rn P. mto 
cyiuecTaeHHO c6/in>KaeT HanpaB/ieHne cy.M- 
Mapnoro BeKTopa n c BepTUKa/ibHOft ocb>o. 40 
no/iHoecoBMemeHwe HanpaB/ieHwa seKTopa n 
c eepTMica/ibHOft ocbio npoi43BOAWTca HaKno- 
hom <)>K)3enp>Ka CBBn k ropi430HTa/ibHoi4 n/ro- 
CKOCTM Ha Ka6pnpyK)Lui4i4 yron TaHraxa. 
Be/iviMMHa Koroporo He npeBbiiuaeT yro/i T3Hra>Ka 45 
Ha r/mccaAe ropi430HTa/ibHoro ssnera CBBn c 
pa36eroM. HaxnoHbi <J>K)3e/ifl>Ka CBBn npon3BO- 
A«t ynpaa/iaiomwMM oTK/iOHennsiMM MHoroceK- 

UMOHHblX CTBOpOK CpeACTB Mex 3 H 1433(414 14 KpW/ia, 
npMBOA^lAWX K M3MeHeHl4JIM BepTMKa/lbHblX 14 ro- 50 
pi430HTd/1bHb!X COCTaB/lflJOmWX AOnO/lHUTe/lbHblX 

aapoAMHaMi4MecKwx cn/t AT, co3A3K>mi4x npo- 
AO/ibHbie 14 nonepesHbie momchtw ot hoc HTen b h o 
qeHTpa Maccbi McBBn. Qp AOc™*ceHi4t4 cyMMap- 
hwm BetcTopoM IIS - z-n, rAe z - huc/io npeA- 55 
n a r a e m w x flBwrare/ieM CBBn. 
ee/iMMUHw, n pea w ma fo Luew cn/iy 
Beca CBBn, npowcxoAWT ero eepTuxa/ibHuw 

B37ieT 14 Hd6op BblCOTbl. Heo6xOAHMOI4 A^fl Ha- 

Mana ropi430HTanbnoro pa3roHa. noc/ieAOsa- 



Te/ibHocTb nepexoAa CBBn c npeA^araeMbiMn 
A8nraTe/mMi4 143 pexuMa BepTuxa/ibnoro B3/ieia 
b pe>KMM ropi430HTa/ibHoro no/ieTa 3aK/uoMaeTC» 
b nepeBOAe 4>K)3en«>Ka CBBn b crporo ropnaoH- 
Ta/ibHoe no/io)KeHMe x AOCTwraeMoe ynpaBn«K>- 

IHMMM OTK/IOH e H I4fl M 14 MHOTOCeK UHOHHbtX 

ctbopok cpeACTB MexaHM3aui4M xpbina. no aoctm- 
)KeHni4 CBBn CKopocTM ycTOMMMBOM ynpaB^fle* 

MOCTI4 33pOAMHaMl4MeCKHMM py^flMM BblCOTbl. 

HanpaB/ieHi45i m 3/iepoHaMn MHorouueneBwe m 
MHoroceKuwoHHwe ctbopkm 3aKpbi/iKOB y6i4pa- 
k)tc« b ncxoAHoe no/io>KeHMe, hto cnoco5cTByeT 
AanbHetiuieMy pocTy ckopoctm ropw30HTa/ib- 
Horo no^eTa CBBn c coxpaHeHneM BenunnH 
cn/i P M T, C03AaBaeMwx AanraTen«Mi4. \A % HaKO- 
Heu, no AOCTM>Ke h mh ckopoctm ropi430HTa^bno- 
ro no/reTa. AOCTaTOMHOM ai« co3AaHM« 
Kpbi/ib»MM CBBn a3poAMHaMi4HecKOM noA^eM- 
hom cw/ibi. M3MeHeHM«Mi4 AaB/ieHi4« b pa.6oMwx 

nO^OCTWX CM/IOBWX ri4APOmiAl4HAPOB 96 BTOpOl4 

rpynnw yMenbiuaeTCfl n/iocxonapan/ienbHoe, a 
rMAPOMMAMHApaMn 95 - HaK/ioHHoe CMementie 
BTy/iKM 93 aBTOMaTa ynpasneHMfl zionacTHMii 
PBB t B03Bpau43fl nocneAHK)K) b coocnoe c 
ABuraTeneM no/iOKeHne, c OAHOBpeMeHHbiM 
yBe/inneHneM CTporo ocesoro nepeMeiueHMa 
BTy/iKM 93. TaKOii noc/ieAOBaTe/ibHocTbK> yn- 
paB/i«K)tnnx B03Ae»4CTBMt4 Ha AsuraTe/ib npo- 
t43BOAHTCfl n/iaBHoe CHM>KeHMe whtchcmbhocth 

Ul4K/limeCKI4X M3MeHeHHM Beni4Hl4H OKpy>KHblX 

cocT3Bn$iK)Lm4x BHeuiHwx peaKTWBHbix, aapoAw- 

HaMMMeCKMX C14/1 14 14X reOMCT pilMeCKMX CyMM M/114 

rnaBHwx BexTopos ao UMK/itmecKn Hew3MeHHbix t 
ho Go/ibuinx, MeM b CTapTOBOM pexMMe pa6oTbi 
ABwraTe/in Be/iuMMH. AOCTuraeMbix ujaroBbiM, 
paBHOBe/i V4KMM a^« Bcex nonacTePi 48 PBB yBe- 
/iMHeHneM yr/ioB mx ycTanoBKM m pacxoAa 
Ton/ii4Ba wepe3 <J>opcyHKM 26, hto npusoAUT k 
yMeHbiueHMMD ao HyneBOM bg/immmhw BepTM- 
Ka/ibHOw noA^eMHow cm/iw Tmk yBe/iMneHHK) 
oceBoCi cn/ibi Tarn P. Aa/ibHewiiiee yBenvmeHne 
ckopoctm ropnaoHTanbHoro no/ieTa CBBn ao 

60/lbUJOM A03ByKOBO(4 CKOpOCTI4» COOTBeTCTBy- 

lOiAew Hi4c/iy M « 0,85-0,95. npon3BOAWTcn 
Aono/iHMTe/ibHWM oceBb»M nepeMemenneM 

BTy/1Kl4 93 CM/10BWMI4 ri4APOl4l4/IMHAPaMI4 95 14 

Aono/iHUTenbHOM noAanew Ton/insa b ABwra- 
Te/ib. npi4 3tom yr/iu ycT3H08Kt4 zionacTew 
PBB yBe/iuHMBaiOTCfl ao <{)/iK>repHbix, neMy c 

pOCTQM BenUHMH C03A3B3eMblX COn/lOBWMM 

annspaTaMn 92 peaKTHBHux cn/i cooTBeTCTBy- 
eT yMeHbLueHwe mx oKpyxHux 14 yBennMenne 
oceBwx cocT3Bn«ioiuMX. TorAa oceBan <t>opci4- 
pyeMan cn/ia tatm P<^ cosAaeTcn TO/ibKo con/10- 
BbiMM annapaT3Mi4 92 zionacTefl 48 PBB, 14 
npeA/iaraeMbii4 YBwPA Tpanc<t>opMMpyeTCfl b 
peaKTHBHww ABuraTe/ib co 3Be3AOo6pa3HbtMi4 
a n/iaHe cor/iobwmm annapaTaMn 92 me/ieaoro 

Ti4na t CH36>KeHHblM44 3>KeKTOpHb)MU yCTpOMCT" 

B3MM 91 yee/ii4MeHi4« co3AasaeMOM mmm oce- 
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bom cH/tbi T«rw P(t>» a BpamaKOutMeca ot na6e- 
raiomero noTOKa B03Ayxa zionacTn 48 PBB 
paSoTa^OT b pe>KMMe aBTopOTaunn, npoAon- 
>K3« c npe>KHeii yrnoBofl CKopocTbK) BpamaTb 
KOpnyc 6, a Mepe3 Mynbinn/iMKarop 16 pa6o- 5 
nee Ko/ieco 9 KOMnpeccopa m BcnoMoraTe/ib- 
Hue arperaTbi 63 ABMraTen*. HepexoA 
ABwraTe/ia c pe*uiMa C03A3hmh <j>opcMpyeMofi 
ocesoM cn/iw Tarn P<j> b ropn30HTa/ibHOM no/ie- 
T6 b peacMM BepTHKa/ibHOM nocaAKM, a 3aTeM m 10 
ocTanoBKa ABwraTe/in npoMCX0A*T b nopnA*e. 
o6paTHOM nepexoAy AsuraTe/iR c pe>KMMa w 3a- 
nycK ABMraTena" b pexMM "BepTMKa/ibHbitf 
B3/ieT** m ropw30HTa/ibHw^ no/iei. 

TaKMM o6pa30M t TexHMnecKMM 3<|>4>eKT. 15 
KOTOpwfi MO>KeT 6wTb nonyMen npw MCnoiib30- 
BaHwvi 3aHB/i»eMoro YBmPA, 3aK/iK>MaeTCfl b 

BUCOKOM yHMBepCa/lbHOCTM M BCepeXMMHOCTM 
C03A3BaeMblX MM OCeBO*. BepTHKa/lbHO« M 

cyMMapHbix cm/1 Tarn 6e3 M3MeHeHn« no/iowe- 20 
hmh b npocTpaHCTBe caMoro ABMraTefl* m/im 
k3kmx-/im6o 3/ieMeMTOB ero KOHCTpyKUMM, no- 
3BO/in»oiMMx 3HanwTe/ibHO pacuiwpnTb ero <|>yH- 
KuwoHanbHbie m 3Kcn/iyaTauwoHHbie 

25 

OopMy/taM3o6peTeHM* 

1. yHWBEPCAilbHbllTl B14HTOBOI* PE^ 
AKTHBHbllTl ABWrATEJlb, coAep*aiUM& cm- 
/iobo* Kopnyc, KOMnpeccop, MMeiomM* Kop- . • 
nyc, ycTaHOB/ieHHoe Ha onope pa6oMee ou 
Koneco c nepeAHMM oceBWM nonaTOHHbiM Ha- 
npaBn»K)mMM annapaTOM m noAuiMnHMKaM, 
peAY*TOp, KiiHeMBTWMecKM CB«3aHHbi« c ono- 
pow KOMnpeccopa m MMeiomMft 3y6Marbie ko- 3g 
yieca m noAiiiwnHMKM, nonwe zionacTM BMHTa, 
3aKpenneHHwe Ha Kopnyce KOMnpeccopa b 
uiapHwpHbix y3/iax c oaho* cTeneHbio cbo6o- 
Abi t ycTanoB/ieHHwe b mx nonocTax KBMepw 
cropaHwa, noAKniOHeHHwe k connoBbiM anna- 4Q 
paraM me/ieBoro Twna; pa3MemeHHWM b 3a- 
AHMX KpoMKax zionacTefl, nOAiiwnHMKM 
nonacTjea bmhtb, oT/ivmaiomM^cn TeM, mto, c 
ue/ibio pacumpeHM* <t>yHKUMOHanbHbix m skc- 
nnyaTauwoHHwx B03M0XH0CTefc, ynpomenM* 45 

KOHCTpyKUVIM M nOBUtUeHM* 3<t>(|)eKTMBHOrO 

KHA ABwraTena npvi ycxaHOBKe ero Ha caMO- 
neTe aepTMKa/ibHoro B3/teTa m nocaA^M, wMe- 
K)iueM cucTeMy ynpaBneHM* norpanimHbiM 
c/ioeM nonacTeft bmhtb. ABwraTe^b cHa6*eH 50 

KOHCO/lbHOft OnOpOft. HCeCTKO CB»3aHHOI?i c 

cm/iobwm KopnycoM, coniiOBbte annapaTbi /10- 
nacTe* BMHTa BunonneHbi pery/iMpyeMWMM m 

CH36>KeHW 3>KeKT0pHWMl1 yCTpOtfCTBaMVI, 

noAK/noMeHHbiMw k cucreMe ynpaB/ienww no- 55 
rpaHMMHbiM cnoeM nonacTeft, Kopnyc KOMn- 
peccopa ycraHOB/ieH na KOHCO/ibnoft onope c 

B03MO)KHOCTblO BpaiMeHMR OTHOCMTeftbHO 

7 nee, peAY^TOp BwnonHeH b aviAe nnaHerap- 



bo3mo>khoctm; b bwcokmx 3HaMeHwax othocm- 
Te/ibHoro Kflfl npw co3AaHnn mm BepTMxa/ib- 

HO£l M 3<t>4>eKTMBHOrO Kilfl npM C03A3HMM 

oceBow cm/1 t8tm Ha Bcex pe>KMMax pa6orbi: ot 
aepTMKanbHoro B3neTa m nocaA^M ao ropM30H- 

Td/lbHOrO nO/ieTd C 60/lbUJMMM A038yK08WMM 
CKOPOCTSMM; B OTHOCMT e/lbHOft npOCTOTe m ao- 
CtynHOCTM KOHCtpyKUMM npM M3rOTOB/ieHMM M 

3Kcn/iyaTauMM, a TaK>Ke yAOB/ieTBopMTe/ibHOt^ 
ynpaB/i«eMQCTM Ha Bcex pexMMax noners 
BCCfl c AByMA m 6onbiiJMM hmc/iom ycTaHOB- 
/reHHbix Ha neM npeA^araewbix ABMraTeneft. 

(56) 1. fleMH n.P. ,QMHaMMKa m aapOAwnaMMKa 
BepTO/ieTa. M,: 06opoHrM3, 1963. c.135. 

2. CKy6aMeBCKM^ r.C. ABMauMOHnwe ra30- 
Typ6MHHwe ABMraTe/iM. M.: MaiUMHOCTpoeHMe. 
1975, c.11, PMC. 1.07. 

3. Mac/ieHHMKOB M.M., UJa^bMaH KD.H. 
ABMauMOHHwe ra30Typ6MHHbie ABMraTe/iM. M.: 
MauiMHocTpoeHne. 1975. c.488, 489, pmc. 
16.7. 

4. RaTeHT ClilA 1^3120274, k/i. 416-21. 
ony6nMK. 1964. 

Horo My/ibTMn/iMKaTopa m ycTanoB/ieH c bo3- 
MOttHocTbio cbeAwneHM« Kopnyca 
KOMnpeccopa c paSoHMM KO/tecoM. 

2. ABMraTenb no n.1, omMMatoiMMi^cn TeM, 
mto Kopnyc KOMnpeccopa cna6>KeH 33AHMm 

KO/lbMeBblM UeHTpOCTpeMMTe/lbHblM BXOAHWM 

Hanpas^flioiuMM annapaTOM, nonaTKM koto- 
poro m nonaTKM nepeAHero oceBoro nanpaB- 
/i^iomero annapaTa CHa6>KeHbi cmctcmo^ 
npoTMqoo6^eAeHMTe/ibHoro o6orpeaa mx 
bxoahwx kpomok, a pa6oMee KO/ieco KOMn- 
peccopa Bwno/iHeHO ueHTpo6e>KHoro TMna. 

3. ABnraTe/tb no nn.1 m 2. omMMaKJiUM^Cfl 
Tew. MTO OH CHa6>KeH BpamaioiuMMCfl pacnw- 
ziMTeneM Ton*MBa, mm€ioiumm <}>opcyHKy t pa- 
SoMee Koneco KOMnpeccopa BwnonHeHO 

C0C7BBHWM M3 AByX HeCMMMeTpMHHblX B Me- 

pMAMd/lbHOM ceneHMM nonoBMH, coeAMHeH- 

HblX Me^KAY C060ft no KOHMMeCKO^ 

noeepxHOCTM. o6pa3y*oiuan kotopom MMeer 

npOTMBOTOMHW^ H3K/10H K OCM BpaiUeHMfl KO" 

zieca m BAO/ib KOTopotf Bbrno/iHeHbt npoTos- 
Hbie xaHanbi. b kotopwx ycTanoBneHbi 
<t>opcyHKM pacnbt/]MTe/i5i TonnMBa, BHyrpw pa- t 
6onero Ko/ieca Bbino/iHena Ko/ibuesast no- 
ziocTb. a n/iaHerapHbift Myn btMn/i m kbto p m 
pacnbi/iMTe/ib Ton/iMBa pa3Meu4eHbi b nocnejx- . 
ne^. 

4. ABMraTenb no n.1, oTiiMMaKOiuMMcs? TeM, 
mto b tuapHMpHbix y3/iax Kpen/ieHMfl nona- 
CTeft Bbtno/iHeHbi ueHTpa/ibHbie no/iocTM a^« 

npOTOKa TOn/lMBOB03AyUiHOM CMeCM K KdMe- 

paM cropaHMfl m pa6oMMe nonoctM oceaoft 
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paarpysKM nofluinnHMKOB xpen/ieHMa /iona- 
cre*. npwHeM ocm wapHMpHwx yayioa pacno- 

zmmmi no * yr/,oM k "ww^o* 

nnocKocrv, cbmbhi/ih fl8M raTen« m k OKpyxcno* 
nflocKOCTM BpameHMR bmhtob. 5 

5.flBnraTe/», no nn. 1 m 4, or/iimaiouiMPiCB 
reM 4to KOMnpeccop CHa6xeH /.onaroMHbiw 
A^ysopoM. b nepeflHMx /lonaTxax kotopo- 
ro BunoflHeHb. ine/ieawe 336o P hmkm mbctm,,, 
cxcaroro noTOKa Ton/iMBoaoaAyujHO* c M ec M 10 
coefliiHeHHwe c paGoww no/iocT*MM oce- 
eofi paarpyaKM noAwwnHHKOB xpenAeHMji no- 
nacre* xopnyca m paGo^ero xo/,eca 
KOMnpeccopa. c cmctcmom npoTMBOo6/iefle- in 
Miire/ibHoro oeorpesa bxoahmx k P omok nona- 
tok Hanpaa/miomMx annaparos. c 3y6MaT WMM 
KO/»ecaMw m nofliuMnHMxaMM MynbTMn/iexaTo- 
pa Arts mx ox^axfleHMa w CMa3xn. 

6.,aBwraTe/ib no n.4. OT/iMMaiomM«cji T e M 20 
wo KeHTpa/ibHwe ocw no/iocreft ijonacTe* 
bmhtob m nepeflHMe k P omkm nonac T e& bm- 



noflHeMbi ca6/ieBMAH0M <f>opMbi c yse/iMVMBa- 
(omMMcsi b HanpaB/ieHMM ot ocm BpameHM* 
zionacTew yr/ioM ca6/ieBMAH0CTM. onpenenae- 
mwm no <t>opMy/ie 

* - arctg[ctga44(1 - j-5j£ 

r,qe <*4 - yro/i bxoab noTOKOB TonflMBOB03Aym- 
ho* CMecM b nonocTM ca6/jeBMAHwx nona- 
CTew c a6co/iK>THOM cxopocTbio; 

ciaa - npoexuMB yoia a 4 Ha oxpyxnyto nno- 

cxocTb epau4eHMs bwht3; 
cr2 - yron BbixoAa noToxa ocaroro BoaAyxa 
M3 pa6oMero xo/ieca KOMnpeccopa c 36- 

CO/ltOTHOM CKOpOCTbK); 

J - nepeAaTowoe mmc/io njiaHerapnoro 
My/ibTMn/iMxaTopa; 

r P .c - paAnyc pac«ieTHbix ceseHMM nona- 
CTefi; 

^ MflHyc pa6o,ero xo.eca xoMnpecco- 
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PeaanTop TJOphmko bb Texpea M.MopreHTa* KoppexTop. O.ryc™ 

3aKa 3 3163 Tupax nofln«CHoe ~~~~~~ 

HflO TIomck" PocnaTeMTa 
1 1 3035, MocKaa. X-35. Paywcxan Ha6., 4/5 

npoM3BOflCTBeHHo-M3flaTe/ibCKM<i kom6mh3t "FlaTeHT", r. YacropoA. ynTarapMHa. 101 



